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Power Plants 

BY N. H. 8CHMEFDER 

A practice I Look an alactricai power plants , tefFing about 
correct methods of wiring, direct and alternating current rtyna- 
moa„ motors end mot or starters, uso of oJuctiical measuring 
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Electrical Instruments and Testing 

A good bunk by the sam-e *wttior h covering this sublet thor- 
oughly. ,t cofllaina a compFe-te chapter on tftS'ing with the 
volt mater. No one who use a eloctNcal 3 ntt/vi mentSB can do 
without it. 
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GUARANTEED, 
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replaced. 
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Stab rett 
otuOls 



are accurate time and labor saving devices 
for meeting mechanical needs— short cuts through mechanical 
difficulties— they are recognized by amateur and professional 
mechanics as the standard for accuracy, workmanship, design 
and finish. Send for free Catalogue No. 17AP, of the largest 
line of fine mechanical tools. 

THE L. S. STARRETT CO., ATHOL, MASS., U. S. A. 



I J l*a*e mention popular Mechanic* when writing Advertiser*. 





YOUNG MECHANICS WANTED 

FOR THE NAVY 

The recent addition of several large vessels to the 
Navy hss created a demand for mechanics. Good 
opportunity for promotion to capable men. Outfit of 
clothing free on first enlistment. Rations , lodging 
and medical attendance in addition to pay< Age 
limit for mechanics, 21 to 35 years. 

The pay in different trades is as follows: 

MACHINISTS, $40 TO $70 PLUMBERS AND FITTERS, £45 

ELECTRICIANS, 30 TO 70 COPPERSMITHS, 55 

CARPENTERS, 25 TO 70 BLACKSMITHS, 50 

FIREMEN, 30 TO 35 SHIPFiTTERS, $40 TO £55 

Young men without a trade, if between 17 and 25. 
can enlist as apprentice seamen and be sent to a 
Training Station and fitted for the duties of the Seaman 
Branch, and for the lower ratings of the Artificer's 
Branch. 

Extra pay for continuous service, Honorable Dis- 
charge, extra duty, etc. 

Only American citizens of good character are 
accepted. 

Application can tie made at any Navy Recruiting Station or by tetter to lire 
BUREAU OF NAVIGATION, 

NAVY DEPARTMENT, WASHINGTON, D, C. 







Le Radium Perpetual Ci; " 



(Imported from France) 

A GREAT BOON TO SMOKERS 
CHEAPER AND SAFER THAN MATCHES 



RESISTS STRONGEST WIND 



54,000 SOLD IN MONTREAL, CANADA 



This useful French novelty coermts of a metal vest pocket tube contain- 
ing a platinum compound which, when exposed to th* air. becomes incandescent 

.Llld prv)QC(, .1 ttrcnnu U ATTIC . 

REMOVE THE CAP AND THERE INSTANTLY APPEARS A 
STEADY FLAME, which will light cigars, cigarettes, lumps, gas iifts, will 
kindle fires or Eight the way in the dark. When the cap is replaced the flame 
la extinguished. 

No Manipulation. No Adjusting, 

This Belf-firlng pocket Ughtif is absolutely safe. Will not Ignite unless the cap 
is, removed And the platinum exposed to the air. With ordinary it i? practically 
indestructible. A great convenience to autoists, canoeists, yachtsmen, etc. lx 
watertight and operates faultlessly in rain, snow or strong wind. 

Price, complete, postpaid, Fifty Cents each, 

Ilf not as represented, return h, and we will cheerfully refund your money, i 



AGENTS AND DEALERS WANTED EVERYWHERE. 






We make a iiiost libera] proposition tn agents and merchants who sell 
Le Radium Liglili-rn. Exclusive territory wifi be .given to agents who can 
gu;ir;L[3tL-e a reasonable volume ol orders 
Correspondence solicited. 



INTERNATIONAL AUTO AND YACHT AGENCY, 

Dept 5, 119-121 Nassau Street, New York City. 



P<ra3lively no free MOiples wnt 
■ nder any Pretext. 





A City Water Su£gl^ 



For Your 
Country Home 

I F vou live Jit the country there ts a why for you to enjoy 
ali the comforts and conveniences of a city water 
supply t without a penny for water tax. 

1( is accomplished by the Kcwanee System. 

V\’ Lth the Kewance Syitem you get even mere than 
city service, because, in addition to every benefit the latter 
affords, you may have’— 

— Soft water in your bathroom and^Iaundry. 

* * * 

Theold*fashioned gravity system meant pumping water 
up in order to get it down again. 

Now, to give the necessary pressure for fire protection 
and service, the elevated tank must be located on top of 
a tall tower* This is expensive, unsightly, and unsafe. 

The water freezes in winter, becomes warm and stag- 
nant in summer, and repairs are a big item of expense. 

The attic tank doesirt give sufficient pressure for fire 
protection. Its weight Is apt to crack the plastering, and 
when it leaks (as it is preity sure to do) your house is 
flooded, fast one such expensive accident may cost you 
many times the price of a (Ceweneo Outfit^ 

—Which cannot iiood the house because the tank is rest- 
ing on soli d ground* where it can do no damage. 

The installation of a Kewanee Pneumatic Tank and 
Outfit in the cellar for in the ground) means; 

— Plenty of pure, fresh water, 

^Cool water in the summer, 

—No freezing water in winter, 

—Absolute protection from tire, 

—Decrease in insurance rates, 

— A plant that will last a lifetime, 

“No expensive repairs, — 

“It solves the country water problem completely. 

The Kewanee System will take care of aft your needs, — 
for home, garden , lawn, stables, poultry house, etc* 

* * * 

Our Kewahee Outfits are complete. 

Not an engine only;— which in itself cannot give you a 
water supp]v H — nor a tank only, which is useless unless you 
have some form of pumping power— 

“But,wc furnish lb e whole thing , — a complete system of 
water supply* 

Cur engineering department is prepared to solve your 
w at er p ro b lent , — n □ matt er how d i fhcu It t h at pro blem may 
now appear. 

kew tnee Outfits are made in sl?os, su i ted to the small- 
est cottage or largest building,— or group of huildings. 

We guarantee every Kcwanee Outfit to give perfect 
service* 

Send for catalogue No. 14, giving n lilies of users in your 
state, —free it you mention this paper. 

Kewanee Water Supply Co., 

Drawer P. Kewanee, III, 



I $20 WATCH FOR $5.45 




We don't claim that this H a |40.00 watch or a iSOtDO watch* 
l>ut It la a 9^0.00 watch* A leading watch manufacturer* 
Iwlng hard presm-d for ready cash, recently Sold us 
watches— watchea actually built to ratal I at tio.iXlL There is no 
duuht that we could whulr^ie them to dealers for (12.00 
ItS.uu, but tiffs would Involve a great amount Of labor, time and 
expense. In the end out proftt would he little mum tlmn It la at, 
wftltnK the watcli direct to the consumer at (5. 4b. The 
Evtnclozi Watch, which we offer at gt5*4B, is. na Im, ai 

J eweled, finely balanced mid perfectly adjusted movement. 
Uiw specially •eler tecl Jewels dust haail, pslcnt regulator, 
enameled dial, Jewcloil in on [Hmjmtlou hatance, double limit- 
ing cane, Pennine gold-[»ld and handsomely engraved 
ftach watch Js thoroughly timed, tested and regulated, before 
leaving the factory, and both the case ami movement ate 
gmiruritecil foe 3$ year** 

' Clip out Hi Eh advertlflmentand mail It to us to-day with your 
name, poetotfleo Adtirciifl and nearest express office, Tell ns 
whether you wantalady’sorgL iii’H watch anil we will Rend the 
watch to your express office at oner. If it ^tlHfles you* 
nft cm careful examination, pay the express agent So. 4,0 and 
express charges ami the watch Is yours, but If It dogsi^t Please 
you return it to us at mir vxpniHe, 

A 3 5- year guarantee will be p laM< l In the front case of 
the watch we semi yno. and to the hr^t lO.iHH) customers w# will 
Send n beautiful gold- laid watch chain, Free. AVe refer to 
the First National Bank of Chicago, Capital (l&JMJO.OOU. 

Nat Zonal CaaioUdated Watch Co., Dept. 363, Chicago 







f Architects, Draughtsmen, Toql and Fat- 
' Vc.\n Makers, EfcCtritianS, Real Estate M. n. 
Students, Everybody who has occasion 
draw should send one dollar at once for 



to 



THE READY DRAUGHTING INSTRUMENT 



Invented by a correspondent schooi student, who wished to save the Cost of instru- 
ments-; ' ( ueecSfci Ly 11 here proved IruLy “ the mother of invention. 1 " For 
thii is an instrument that may he curriid in the pocket and at the same time 

answer every purpose of T-Square, Compass, Triangle, or Protractor. J t 
finds diameters and degrees at a single glance, and there's no adjustment 
of compass points ever required. A time and money saver which everyone lag afford 
to possess. Made of alum mum ; highly poliibed. ftt.uu prepaid, with full instruct inns, Your 
money returned if not entirely sat Muni,. Dunt delay \ write Itulny, 

READY MFG. CO., Box B., Rochester, N. Y., U. S. A. 






STUDY largest law School In 
t * tit Correspondence Instruction 
LAW in the World 



I'l-.tnlkllulitil 

in 

Improve*! 



PreiNtrHB for the I^r of tiny Mate’ 

of idrtruetioh. comliminu Lhe Tfit-tiotiA, 
Lecture nnd C.’wei Hook mot hods. Approved by 
ttu> h^nch it mi bar. Thrm 1 OoUHeii; College, 
PosKlpidHAte ruuj Hialhi'x* Law, Uniform ruto 
of tuition. WritU todm for ChIuIokuu* 

Chicago Correspondence School of Law 
Reaper Block* Chicago 
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Howto Mike hi Kj«mc fur mice 



Bubier Publishing Co- Dep't 3 , Lynn, Mass* 



MeFKill 

and 

Bakers 



Failure 




Placet In our hands their greatest publication 

RIDPATH’S HISTORY 
OF THE WORLD 

13 rand r»*r. down to (tnlt. IteantlfuIlT IhuthI 
in I3njf Hotocoa. W"o k.fior Ibcni *t 

A Very Great Bargain 

W* will p.mit? mii pnffr only in direct 
letter* to those peEMliim WS tb* Coupon 
bpli'W. Tear It olT. * rite name am! 
fcddrvHa plainly xml mail to un 
now kferr joit rorgvi it. 

Hundreds who msd this 

have dori-lril 1 m 3 uv 1 : I : ,iltt 

&oiiLe d*j ; n uw is Eko t i me 

Only Si iOO secures 
complete Net itml 
you may ]m.y Hiil- 
Hnc e in Hmstli sums 
luontlily, 

R3d|MlUl*to IX !tuS^fnnn,t*J!l ‘his- 
t*.i r y i- vr-r ivrilti-i: Ik kl Ti.npJ j 

h'qJutsceT lij? K* Prehidonta. 

Harris n, CleirttArl mid M«*- 
JK i n ley. Jtiferwn ' 

Wjiiiirf, bishop Thi e On© 

I'lllkmrsity null { 
di-uis iiud hy 

.Itaii-rirait Pf«[ 

Of ntiom Dim ■( 








REFRIGERATING PLANTS 

J-OB THE 

HOUSEHOLD, RESTAURANTS* 
HOTELS, SALOONS, ETC. 



1METHING OF A NOVELTY In the 
ai a small electrically operated refrigerating 
■iiachine for the household which may be used for 
supplying a refrigerator bo* with dry cold air, and 
■ Iso for the purpose of manufacturing Ice Itom ster- 
ilized or otherwise purified water. The machine had 
refrigerating capacity equal to the melt* 
ngor the use of 2QQ pounds of ice ft dty. 
** is automatic and is as free from com* 
plications as it is possible to make a machine of 
this character. It is installed on the same base 
as the refrigerator, becoming part of it* so that the 
ntire 1>1 ft At is shipped as a unit* it being only 
necessary to connect the power and water when ft 
Js ready to operate. 

The machine is especially adaptftd to motor drive, and may be operated by a on**half 
horse*power electric motor, any motive power however may he employed. When operated tor 
10 or 12 hours each day It will manufacture lO pounds of Hytfleanlc ice, besides refrigerating 
two storage compartments to a temperature of thirty^five to thirty-eight degrees Fahrenheit. You secure 
lower and more even tamperaturos at less coat than using ice* 



Manufactured by the 



E. E. SAVAGE 

Western Representative 



BRUNSWICK REFRIGERATING 
COMPANY 



40 Dearborn St., CHICAGO 



NEW BRUNSWICK. N* J. 





_l"h- VfiHBr,*-’ } hi? s 

id>:i uGNi i?umr 



WHY YOU SHOULD SAVE YOUR BURNT OUT FUSES 



Is 30 to 100 Per Cent 
WORTH SAVING? 

Whim we (Mill 4 Burnt Out I'CSE 
nr d kci-niii >i clamh a 

h:sk aqi-ivtLKTiT t w * suw 
I I. ASS A IT9R fcl SO td JOO pt>r 

trml Ithk Ujjid tbr ruhl hi T k Cl. ASS 

A FESfeL 

FreEtht paid bath way* on ardors for $20 or more. 
WRITE US FOR PARTICULARS AND PRICES- 



Sti i ,v i '+i EEh* K lli’if Ku^fK mrc Rf- 
DifHY 4 irlLh lb * 1 I'titttKl I hl-H' ftkd 
Kulytf L4'd I HI til? .Blur Itttld 
ImtifO Art* r l. ASS A nif-iL I'luH't*, 
(A IfMfti IklPJ »rc in *11 

reKiw-filK, hirluitiiiL' us*]H'ftrb.urff’. 

rirrlFlfU*^ kind *-niri.nri‘n» nf 
ifeitiieri plaitl-, ,hnul 4 Nirt Ihclr 

fUn-H-n uni] MPCIiE {Hi fin filt JlH(t* 

E. W. SNOW & CO., ,87 *.i “ROCHESTER. N. T 



Your Own Electric Light Plant. 



Wfi hura cam plate outfits for reside nee it of arty ^iafii? , snmm. r hcum-s. earn pat, hutch, BCho&li*. 
launches, ynehtft. etc, Erery detail inc-Iuri^d; eery best material; Absolutely practical. go 
simple no ftlmrlcina reus ired. Light oil the time, as storftKO battery intended. Cas, c.mo- 
lina or Steam enuLnefl turned kLtp plenty of pn«>-r for pumping water, mrainj* wood, refrijjera- 

wnolk likely to Lh> 

. Address 

Klech'ic Liclit 1 tv part me lit 



ticn< etc. Wo woulr] like to wad every reader of Poiitilni MecbnitloB 
Interfil'd ot'jr CiitutoKuCi dfe^rlblnH flPPI ISO different oatiH*- 



RICHARDSON engineering CO., Hiriftri, Conn. 




a sample: copy ©/ 

WOOD CRAFT 

The Best Paper Published in the Interests of all Woodworkers 

CEND for & Copy, and also asl£ u| for Our 
^ Premittia and Terms to Agents 

WOOD CRAFTf 450 Caxfon Building, CLEVELAND, OHIO 



Flense, mention Popular Mechanic* when writing to advert faera 





10 DAYS FREE TRI ALI^^?^ 

bF Return mi'nl, pfifttpilitf, the 

...lit nvw in id llis-irvc] (Mlij | » m t to * i " 



Simply write: us a postal Clird 
" " me your cata- 
log :tt.\ and /ret inat offer" and we wilt send 
handsomest art i ill iilogito of the sciunm an 
tiling ilii iiiiot littoral bic\ rlc nElont cvcir made liy any house. 

Ot’K 4'ATAljtKfl t H MlliW ] ;■: ,e photographic i l lustration* Of all slur mndela, tht 
most t onipicte lin* ■■> hi - i izr-idc i:n v. Ll-:< in the world, and describe and explain every de- 
t.LI - l mmtrurtii.il Ik. rhow tltv difference between high class mil thrift! and 



Hurk and Cheng csintnu I built wheels, 
of the very tM?i+t material 



\Va exiiluln Imw we can manufacture bicycles 



3 s dost. 



trial on a 11 our bicycles, 

or ter On these ter m3. 

We will convince 
uu that we si 



furnish the finest eoulpmCnt, ^oiwtcr- lirakefl, putic- 
o i he rider at Ids* than dealer 3 ? 

ny person, anywhere, without n cent ne- 

ty ' 

H ’rift? for our caialaguc: , select your wheel, and send us your 
uyou try our wheel to days fret, 

acd tirenkf 

it U IfA DlK 



. - . ■ ■* IV. ’ r i i r. - — » -w - 5 -- r ....... . . • t . . 

ture-iimof tires and s-i-U dn.:ito 

WE SHIP OH APPROVAL “BS. P»y tHe f reijjlil and allow ten ilnyfl free 

t: ' 

pi 

V 

3}*ii n-n tlsci m.ini|f,n turer dr deater in the whtW, Wf have tfilialtle bieyi.{» for men ami women, 
1* v and .Hr! r horntH'ir than the Lowest prices of any other house; "'thavciht tiighclt grade 
If . : ! Lt s-i jv ■, Ti l.- to make at prices as low as a jobber can get l>a ioeo lets, »e have 



, Do not buy fhrtiArre until you try our wheel to days fret 

u BETTER BICYCLES at LOWER PRICES 



h : _v _i:! I . • - *>■ || flUft Lwdcrft, ancf wr sell Utytla in every conn try tin tlu? tflotit 

"1 £ 

‘y - _ 

limrtry -I3u] L out i : ■• \e--, tires am] stm dries without interfering' with their other work, Splemlhl "Vpor 



or ■ 

i i, can sell our bicycles under your own nameplate at -1 . >ul >]e our prices. <Jrdert 

M *ny dealw are hand Mm; tun Mne, it Id er A ce n ts 

... — 



BICYCLE DEALERS idle 1 the day r*eriv*d- 

milk*? mijiHty wMifli; our liioyHes, tires nm] snmfrtes i 

tunliv ' rone agetif in each t--wu. Ii you own a bicycle ^r r ie Eu us anyway; there .are Rut; >n$ and Information in 

our ai.il op ..•• ihat w.ll l« f Immense value to y<«u 

T i ft EC PA ACTED DDAtfEC bill It- 1111 -wheels. ■Rdrtles, pedals, parts and repaid and everythltijr 

I I FVWWt vUnv I bn*DltnnLw| in t-'-.e !i :■ line Are Sold by ir. AE half Nit 1 u-li.J prirn* f harped tly dealers: and 
repair men. Ask for our tir*- .w. sundry atal. gue- l! you want cth ililrr n ’# nhifvk ask for Ju venile Catst's^urt- 

M IIDT U|1 IT 1 '.ft U^ it - 'I h ' |.to not think Of burinjtiibtcyck! ora pair of tires from anyone undt you 
"U I if M t I know the new ao 1 1 ■ in rrfwl of lets we ire rtttJttn.gr It wily (vlUt poltal tr» learn everyth in £. Wrilell now. 

MEAD Crete COMPANY, Dept. F 134 CHICA IO, ILL. 




$65 TO SITS PER MONTH 



For Firemen and Brakes ju-ij. expcricttee un- 
neCeseaiT. In&trncUom by mall at your 
home, itStrh waeen insanmietHl: rapid pro. 
motion, we u^iei yuu in Ht^cnrlng a position 
noon as competent, Benrl to-day. Full pw 
tlenln ra at once, 1 ucIdsp «tflm p. 

National Railway Training School, In 

bun £6 Satan Elk., VlHKliFOLtH. HIHH. D 1 A. 



Electrical «%'£&&& 

, m m tricity is offered 

Engineering rrKss« 

<-F beuer paybi^ posi' 
tions. Flit Out and send this advertisement lo us to*ciay 
and receive our 2UG [lage hand hook fFRtCfi) de sort bins? 
out ELECTRICAL ENGINEERING COURSE and over W 
otheru. You will not be annoyed by agents. We emtiloy 
bo auents. All money paid by the student is used lor 
Ids instruction. Wide NOW- 

AMERLCAN SCHOOL OF CQflRESPCNOENCE, CHlCAfiO, ILL, 

Name 

Address 

City and State , ... + , r , . . 

hr, ua. }>’« 



MV BOOK 



“How to Remember” 

Bent Free to Bandera el thil FutdlCfitiob* 




Vnu srn no efeatflTlntPlleptTmllFtbau 
s u your memory . Mv eeuri* n aLmpie, luBxprm ive* 
^ r ii n .i- . Uu.lu. v ia raparicy, .ari.l iiAiidi uk ; clwr an 
fllnn, r*(i,!y mrniory (or ninic i. far ts. tailnr^ji .tiHiil*. ] Jew lope will. 
ponTcraarlon, Hpeakln«,erf . M v Hm.LLel , ' ' Ho member," v«n>tfree. 
blCKSON tCHODL OF MEMORY, 705 Klrtlbill Hall, CHICAGO 



Learn 




Be Your Own Taxidermist 

WE enn tenuh you HV MAIL to. ituiT iod 
mouat Birds, Atsimnh, Fleben, etc. The 
moat fnecififttiuK of arts, Knwily horned 
hj r men, women and bfiji. BIG FltOMTS. 
nave your Hue trophim, Ih-ivirBl# homa 
and den. HTAKUABIi MKTIIOUH onlr 
And GUARANTEE UBCCEKy, If yon 
hunt, fluh, lovo Or cnioj nature Ln any 
way you Slmnld know 1 til idtrmy. 

S’.itwiI|ti,i* Writ, for Hw CMiIh 

T*t i.Iwttit irvulfia AH, TREE. H. W. BCUOOi 
OFTiXIPUlilT, I hpM I fik. 0.01b*, tf.1i, 



LEARN RIGHT WHILE YOU'RE AT IT 



A full ■.□■! ruvrplabp .1 lnHmr'1,, lq jjt. 

koil Cfe* u K'-.l^l.-a *nd Hull. Evln^rlui. AI M 
^rx&ebfi ciufbLihni.. to r-jiJIfr (Ufr\- 

■*!■» fn Imw lb Uu Mirii. Karrlt*. 

tko.|.ot£ tb'ifbl t t 

m it ii. Utii* rtttJnau v5l| hi Eimj*d U> *11. 

U*f Pl+flfr* JiiU uwliwlkni* ftfed bw 

dnnlir. 

Chicago Nautical School 

ifitb Ymr 

l|2t MuonlcTemple » Chltajfo, ll], 

W. J. WlhSON, Principal 
{Late U- &. JV,) 






w- 



Oom nlete npd nhoti wuwee. Tb orongbl y equipped nnel peer, 
ing BMipa, Slio]> work from tli* ben inn in if. Sbott 
ceuraea in Btoum ami EJeelrieal Fnaineeriaa. Eipepjpe low, 

luiBm^lidui It* t*Pt r*3vn i ILL F<*r, NtHUota aw.j **J time- L'fltrwjHjivli'h •* 

*tjdm iti-L *Ln£trici1 r^nirM- fck<i*l T*rf e*i*Jd*n*. M *o tint t«i™i lit *hkfc tt.i*fc*Lr j, 

HIGHLAND PARK COLLEGE, lie* >1 nines. In. 



A Short Cut 



If You Want to 
" Buy a Machine — 

Engine. Boiler, Power Equipment, Electrical. Sterna .Pneu- 
matic, or any otter Mach inar y — anyth imp tn t lie Machine line 
— TELE, U5 what you want and we will &ce that you get roll 
descriptions, prices, catalogs, etc., from all the brst-class 
manufacturers. We charge nothing for the terxice. 

MODERN MACHINERY DAILY NEWS 
Security Bldg., Suite If CHICAGO, ILL. 



0 WHAT DO YOU WANT ON PAY DAY Q 

1 YOU CAN DEMAND $5 TO $8 A DAY i 



AColIrtC (>f FninliVill Inntrnrtinu at Koine or tit on r SrhnnlH In Pltirqblup, Hrlcklavliip nr FI* p.t(*rSTlc “TIip Ri^Triflmlntiie 
U?afW." ^enablvA you tu cam Uufn.‘ THK OHfLY SCHOOLS K TH« WORLD RECOflK IJf^KD 11V THE 

* SflOK, *'Thu proof ttVf'ult* yuiir inquiry. tor Tree caialugLii; adtlreu UepL P, M., New Vork, 

COYNE BROS. CO. SCHOOLS OF PLUMBING, BRICKLAYING AND PLASTERING 

NEW YORK. : CHICAGO; CINCINNATI: ST. LOUIS: 

239-243 Tenth Ate. 840-848 N. Ashland Av*. 107109 W. 3d St, 4973-78 Easton Ave. 

f hir ctiune at your home sh not b corretpondence courts. We send you tool* and material for actual practice at your own home. 





Suppose YOU Were 
Discharged 

Could you got another job? Would t: 
you have to take anything you could 
get at whatever they would pay? Or : 
do you possess the special training that 
qualifies you for a good position and a 
good salary wherever you go? !j 

The value of a man's tabor depends 1 
upon his knowledge of his trade. If i 
YOU arc held down to an inferior post- 1 
tkm by lack of such knowledge, your ; 
salvation lies in the coupon below. 

Mark it and mail it to the International , 
Correspondence Schools* and they will j, 
tell how they can provide you + in your 
spare time and without any conditions f 
hard for you to meet, with the training , 
that will secure you a better position, f 
increased earnings, and a happy future. 

Isn't such an offer worth investigating? 

+ ****4.4 + + ***** + 4 + +**#*+ + +4+t j 
* 

* 

* 

* 

* 

# 



* Kaicie * 

* * ft 

* Street aaj Mu, , + 

* * 

* City + 

I M ************ + + + + *+* * <& 



International Correspondence Schools 

Hun H7 2, Scranton, Pa. 

Plrftte explain. wiibinit JutEJitf obligation os iny 
p«rt. llW 1 C»U i| ualily Jtui i harper salary h» 
tbir jj^Ulbs before which [ have marked X 



Ruoltlt eeptrt 
SUMsogrApher 
AdvertiS' nent Wrlltr 
Show-Card IV? Her 
Window Trlrtrtrtcr 
f Jrnarrurisl al Designer 
III r atut 
Civil Service 
C b EIE1 1 Si 

TcMJIt? Mill Supt. 
EJcctTlcliui 
Elec trie nJ E it g 1 nee r 
Gas E.n glutei 



Methiokil Dr* Its man 
Telephone if n^lflci-c 
EEectrk'Upliiinf; 5 u |W 
Mechanical Ed if Inter 
Jartejor 

S tat tern i r v Engl nc t r 
Civil Engineer 
ftuiMipg Cn»l r*dti[ 
Arch itecru ral Drafts. 
Architect 

Struct omt Engineer 
Bridge Engl nt-er 
Mining Engineer 



Mechanical Drawing 

You dr- men desiring io tit them selves Tor better paying 
positions as Mechanical Draftsmen should till out "ant! 
send this advertisement to us tcKlay and receive our 200 
[lEiffe handbook (F'kEK) describing our Mechanical 
Drawing course and over 00 others, including Electrical, 
Mechanic at. Steam and Civil Kng-i necring, Heating, 
Ventilation, atid Plumbing, Architecture. Architectural 
Drafting. Telephony , Telegraphy, Textiles, etc. This is 
your opportumly. Write NUW. 

AH£R JCAN SCHOOL OF COS RESPONOEHCE, CHICAGO, ILL. 



A r atrte 



Address 

City and State 

P°9> Uwrh, b,'W, 



WHY NOT LEARN 

* SIGN PAINTING? 



S HOW' CARD WRITING OR LETTftRl N0- 
Only Hold not overworked , Rvi>aratd couthcs. 
Outu la the only pnieticnl. thorough nnd pemnaul 
InitfrRrtLoQ, We tench by nin;l and jzmirUbD-o stuvi-H*. 
K**y terms. Write f«ir inree lati mtEmt fc’KFE Out- 
■low. THE DETROIT SCHOOL OF LETTERING. 
Dept- P It, Detroit, MLi'b- 

" Olden and Urgent Bebnol of its kinct-" 




flFS AN D f.'ir KLKlTHlflAVS 

(IKlAlllt than SCPFLT. 
Lurn Electricity at 

Home, with improved aypa- 
fbtui. Own yrmr oi\]i Lnbora- 

tuij, W* uffrr a To M p l« Ip 
KlrrlHnl Labor&fury wjlh 
fllitsLraltd Manuel of [cut ruc- 
tion* At « tit-LED- within Ibe 
buvuds of eJI, Write for our 
pTofwitiou and & tupv at Ihe 

Columbia, 

SCHOOL SUPPLY CO. 

hdliBi^lb, hd. 





GOVERNMENT POSITIONS 

Complete «unti of Instruction fn Arjtti mcl ter, 
GeograjJi y—L T ri lied StMes and Foreign It a* I w vj Transporta- 
tion, 'VriLinif. M iLlheinutluH ICough ltrj.fr, u-« tt i i-Jj 

of Currency, Itead inn, Addrtuei, etc Brief list of paei- 
tfont, n.KRM — Hallway Hell, Etet OfUro, Custom*, Inter- 
n :l'I ki'vpnui', ririiha.rtiiirnE.id., Sub-lti L'-ury. I.KTTKK CAB- 

BHJH, HTORMEHRFIHt, GAUrtEH, DEPUTY OFFISH, p. r 
ISSFECTOB, EcXUTKEEPEU, ETC. Thousands whu Btuoy 
thin wiirk |hiu the pAiiriiihiit iOii> 4lld terr i rp early up^>mL. 
menta. Tho l^i-k has born endoraod hy jcf.vomcnoDlom'CijJA- 
Eiie, bkiTtS lac, V/l pafles, DwlpaL.1 *5-00- 

I kANk FKAtUNDK, Pulillaher, I 2 n.,l St, 

B'7. Jlll'Mi.ukrr-, WIpl, 



AN EDUCATION WITHOUT COST 



izi tlvr si h (ii '5 or colkpr of yum choice. If you w&nt a better education and 
I act [be mean* to obtain it, here is jtmr opportunity. All p^id in 

ntnm fnr a In tin s]>*Fe (iicie i*'orli P which you can do at home. Adili-ew 
SCWESH Tl tii i/J %E, t:*Uc rally H[d if. , Sew Turk t lly. 




TAUGHT 



BY MAIL# 

HAS PUT lL ~ 

Ton wsi] bftRH- THOU SANDS 

tffniilimi to rtAd OF DOLLARS 

w onxfwt ™ 

book. It tol ls yon how IN THE POCKETS 

<mr preetiml mm] pour- Alm CTlrhrirt . f 

94?h eaRh|r> thOM^Lndq bfi OF OUR STLDEjViT-S 

earn jgood salnriefl piid povltiCEU?, Wb 
oelpw them do it. Wn can do the anme 
j r ^S 11- Cou™?i Jil Elect rica.1 £n|inr^r, 
inj{, Slflfitn and Mcehn n i pal KiuiIdmiIdb, 
iSJoutrio LTsthilhir. Rnllwaja, Tolegraijiy 
nniiLtiicAl Drawing. Dytiftcuo Ttsu 
i«re, MotOrEDCTL, short Elect. Course. 

T fiTTV 1 Naw |iii J*Dti randlLfcig n - ,w -will hm \ 

L ■ jV%Ka£g JWilTldw!!, fr** *| cbftlf*. With Hil 
aeOteue* J.liiriT, uri. a m nf k|«Hrti4I Aik. 

\ hi^Liu. w til* f« «ar irm nivabalad hot. 
ELtlTttCM. CHGd-PELR IRITlTlftE 
DvpL >. 140 A Mk 234 >t., hv Ttr* 



Please mention PoipufaF Meehaalc# writlP* la advertlseri 





HOW TO GET 



Valuable Handbooks 







mil 






The Technical World Magazine is a new magazine with a new field; it is not a dry, scientific 
magazine way over the heads of ordinary people; but a live, useful and intensely interesting 
monthly magazine that appeals to every intelligent man and woman who wants to know HOW 
and WHY things are done, ft takes the possibilities of engineering and the romances of inven- 
tion as a basis for stories that are more fascinating than fiction, and yet as instructive as a course 
of home study. It explains the everyday things that everybody wants to know in a simple, 
interesting way. 

The Technical World Magazine will not only post you on the great engineering enterprises 
of the day, but will give you valuable knowledge in an interesting form, knowledge which you 
will find useful every day — repairing a lawn mower, running a small engine, doing nome carpen- 
try work, installing electric bells, telephones, putting a new valve in the kitchen pump, etc. It 
shows how hundreds of little jobs may he done at home without sending for the carpenter, the 
plumber, the mason or the electrician. U Is just the kind of reading for parents to put in the 
hands of their boys. It teaches them how the useful work 
of the world is done. It inspires them to do useful work. 

It instructs while it entertains. It is an engineering course 
at home for $1,00— a liberal education that no one who 
appreciates the value of knowing things can afford to miss. 

We know you will want the magazine if you once see 
it, and all you've got to do to see it is to fill out the coupon 
below and mail it to us with a dollar bill at our risk and we 
will send you the magazine every month for twelve months. 

If you don't think it’s worth $1.00 say so any time during coupon ■ -Mflii to-day 

the year and we’ll refund your money. Technical World magazine 

If you subscribe before June 1st we will send you in * m *fwun- *™., cm™^. hi. 

addition to the current issue of i offer TeSlKff t^\55Tl5 

one Dollar, ft; winch 
SPtlii rue your rn a jruj;]i!* for 
one year nml the handbook 
indicated by X in [l«c below, 

Maine 

w * , 



The Technical 

World Magazine 

your choice of the handbooks listed in the coupon. 

If you find you don't want the magazine, Just ask for 
your money back and keep both the magazine and the 
handbook lor your trouble. That's fair, Isn't It? 

We could not afford to do this if we did ndt have confidence in the 
merit of tin 1 magazine. We have Liken ten thousand new subscriptions 
during the last two months on these terms without being called on to 
refund a single dollar. 

THE HANDBOOKS, of which we have been able to secure a special edition, 
are nil a wide range of useful subjects. They are handsomely and substantially 
bound in art buckram. They contain from fit to 40 panes each and are full of prac- 
tical, valuable information on the subjects treated. Each handbook lias been written 
hv an acknowledged authority and is profusely illustrated with full-page diagrams, 
IihII tone cuts, line drawings, etc., and contains valuable tables, formulas. ,L fchort 
cuts, etc, fa] ze of page, 7*9 inches. 




WANTED: W * w .* nt * live, energetic man to solicit sub* 

— ’ acriptkms In this town. Easy work and big pay. 

M any e ollcl tors are earaifi g 1 6 . 00 a day* For parUcu la rs ad d re sa 



TECHNICAL WORLD MAGAZINE, Chicago 



1.(1* anil flit Enjzlnn. 
h rerii kimI llr^wIlK 
TaJ»f H*U9#e 

RIppIp U ft Irina 

Buij.R R .ni Phi Electric 
Baft. fn*rj 
Hirqpi 1'iMnfih 

^lorijr Hmicrlti 

SurvrjliiR 

Arrhllnlmt Lrltrrlug 
II j-di-a n ti'i 
H^flrii lUlinjigr, 
Bbriihtj -t’i,ns[nicti(in 
Hi'-ftrl* Lighting 
Tdl|)hA» It.lnuatDM 
and ISi.tlprlm 
Tr|FRr*|jb]r 
ludlnliiri 

hi ruTl h.n 
Hefrlvecalliii. 
Ptnpollir 1 1 rj.ii iii .p 
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Every Reasonable Gentleman Knows 

The GILLETTE” 

Fulfils all Claims 

Stf/iVE YOURSELF 

and Sav# Tim*, Monsy and Worry 

• TiTe GILLETTE” Blade is of Fine. Flexible 
Wafer Steel that Shaves 

12 BUDES 24 KEEN EDGES 

20 to 40 QuieK and Comfortable 
Shaves from each Blade 
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6 ALWAYS 
READY 

7 ALWAYS 
SHARP 

8 24 SHARP 
EDGES 

A ABSOLUTELY 
9 SAFE 

A MONEY 
SAVER 

A PERFECT 
II BARBER 

CLEAN 

12 CUTTING 

WE COULD NT ELIMINATE SHAVING 
SO WE REVOLUTIONIZED THE WAY 



Triple silver-plated set, with VI 
blades, 

Quadruple gold -plated set, with I A 00 
1* blades. |Ui 

Quadruple gold-plated set, with in qo 
Vi blades and monogram... !£■ 

Standard combination set, with 

shaving brush and soap, in i 7 SO 
iTiplc silver-plated holders |, 

Other combination sets in silver CO 00 
and gold, up to.,,,,,, wilt 

Standard packages of 10 blades, having 20 
sharp edges, for sale by all dealers at 
the unite mi price of 50 cents. 

hV IIIldH £»h>n|ttd nr R*~«htr|rt a«d 

The Simplest, Easiest, and Most Satisfactory 
Shaving Device in the World 

Sold by Lending Umg* Catlery anrt 
Munlwarr Ut-nli ts, A»k tn i^ilieiti, 
mid for our JKoofelct,, \\ rlto for our 
npeoini trLU offer. 

GILLETTE SALES COMPANY 

Times Building, NEW YORK CUT , 

4’ 
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FLOATING COAL BAGGING DEPOT FOR 

COALING WARSHIPS 




COAl 



New Coaling System for Warships^^Baggi ng Coal Without Shoxeling It 



A coal lighter of 1,000 tons' capacity 
wherein the coal is flagged without shovel- 
fug and then transported automatically to 
the battleship alongside is a new English 
coaling device which promises increased 
speed in this important work. The lighter 
receives its store of coal Into I Is holds by 
means of two high-speed 2V>-ton cranes (Fig. 
4), whirls are also used for transporting 
tinned coal from barges to vessels requir- 
ing: it oil the other side. Ttiese powerful 
enmes can tack up and set down their loads 
at any point within a radius of 40 ft,, and 



outside a radius of 8 fL from the lighter* 
Within the* lighter ( the process being tins 
same at each end) the coal is fed by grav- 
ity (Fig, 3 ) upon fi bench whence it is raked 
into bags by middies. As fust as these hugs 
!i ro filled they are hung upon an overhead 
rail along which they run to the elevator. 
Hind are sent up the shaft at great speed, 
passing from it in the direction indicated 
by file arrows and crossing to the battleship 
along another rail. This mcjhnd delivers 
the coal to the deck of the warship at the 
rate of 100 tons an hour. 
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AUTOMOBILE MAIL ROUTE IN 
NEW MEXICO 



An automobile mail route 111 miles long 
connecting the cities of Roswell and Tor* 
ranee, New Mexico, is a recent and signifi- 
cant enterprise of Uncle Satin A passenger 
stage business bad been in operation over 
the route for about eight months when an 
oclio of its success readied Washington and 
an inspector was sent down to study its 
possibilities. As a result, auto mail service 
with a schedule of eight hours was entail 
fished between the two points. 

The route is 
over rolling 
prairie with 
no trees and 
few rocks. A 
tine road has 
been construc- 
ted by drag- 
ging plow* 
shaped knives 
attached to a 
machine sim- 
ilar to a road 
drag over it, 
making two 
smooth 30-in, 
truck# for the 
two sets of 
wheels, right 
and left. Five 
27-hp. ma- 
chines are 
handling the 
passenger and 
mall business and the only IhlumipHoti in 
the service was during u deep snow that 
blockaded steam trains, as well. At a half- 
way station mails ami passengers are trans- 
ferred to a fresh ear ns better time can be 
made with this plan. 

When traffic is exceptionally heavy the 
mail is carried in a large box mounted on 
a pair of wheels taken from an old auto. 
Frequently the mail car makes the trip in 
five and one- Half hours, and under ils reg- 
ular schedule, the time of receiving mail 
[ms been shortened from four to twenty- 
four hours in the various localities bene- 
fited by the service, 

•** * 

Hereafter the Weather Bureau will warn 
ships at sea of storms and fog by means of 
wireless telegraphy. Tn case of fog the 
area, to be affected will be given, thus en- 
abling vessels to shape their course accord- 
ingly* with less danger of collision. 



EXHAUST STEAM RUNS TURBINE 



A new application of the steam turbine 
has been discovered, hi an electric railway 
power plant in Philadelphia a low-pressure 
steam turbine drives an 800-kw, generator 
using the exhaust steam from five corliss 
engines which total 8,200 lip. The exhaust 
sloam enters the turbine at 1 lb. above at- 
mosphere and exhausts into a condenser 
where a vacuum of 28 in. is maintained. 
The turbine works best with not less than 
three of the eoriiss engine# running, but 
gives satisfactory efficiency on only one. 



PRODUCER GAS FOR MARINE 
PROPULSION 



The use of spirit motors for marine ser- 
vice is necessarily limited, and therefore the 
employment of producer gas Is now dunn- 
ing the attention of many engineers, An 
example is given of a suction producer in- 
stallation in the “Lotte/' a freight boat 13-1 
ft. long, 15 ft. beam, and 6 ft. 6 In. draught, 
with a load of 240 tons, says the London 
Mus Review, Two gas engines, well bal- 
anced and placed with cylinders vis-a-vis, 
develop about 100 bp. and the experiments 
made with this and similar vessels have 
proved that the cost of transport per ton 
mile by such mentis is two-thirds that by 
steamboat, and one-fifth that by ntllmad. 

That gas engines and suction gas pro- 
ducers will be extensively utilized for 
freight boats Is very evident. An unlimited 
supply of water for washing and generating 




New Mexico Mail Auto 



the grts and for cooling of engine cylinders 
is all in Its favor. The question of weight 
is of little importance. While the larger size 
of gas engines hove not been applied to 
marine propulsion, the smaller engines have 
proved their capability and high economy 
for propelling lands of moderate size at the 
speeds common to ordinary river transport. 
There is no doubt that great strides will he 
made in this direction, both with the gas en- 
gine and with oil engines. 

— +*+ 

LAZY BUG HINDERS PANAMA 
CANAL 



Government Looking for Immune® to Dig the 
Big Ditch 

The Lazy Bug* the subject of extravagant 
ridicule two years ago, is now recognized as 
an actual, serious proposition, and one which 
quite as much as yellow fever must tm reck* 
oned with in building the Panama eimal. 
The lazy hug is the discovery of Dipt* Bai- 
ley K. Ashford, assistant surgeon in the 
United States Army. The vindication of 
liis investigations Is seen in the appropria- 
tion of $50,000 to carry on his work in Porto 
Rico, and the sending of n government of- 
ficer to that island in the effort to secure 
native immunes for work on the Panama 
canal. 

The lazy bug is a microscopic parasite in 
the form of a small worm* which attaches 

itself to the walls of 
the small intestines 
and absorbs the nutri- 
tious chyle before it 
passes into the blood; 
in a short time the blood is so Impoverished 
the victim loses strength and becomes dizzy 
and light headed. None are exempt; the 
parasite attacks children and people of all 
ages. 

Capt. Ashford not only solved the ques- 
tion of what caused this universal debility, 
but discovered an antidote in the form of a 
serum. During the past two years hundreds 
of thousands of Porto Ricans have been 
treated and cured. Many of the natives act- 
ually walked over 200 miles to take the 
cure. Ten stations for free treatment are 
now operated, and one big tobacco manufac- 
turer employing 2,000 hands, reports his out- 
put increased one-half after his men were 
treated. 

Capt. Ashford has been ordered to Wash- 
ington, from which point he wit! enlarge and 
direct his work. The treatment will he es- 
tablished in the canal zone for the benefit 
of laborers on the canal. 



THE FRENCH MINE DISASTER 

A glimpse of the coal mine at OourrJeres, 
France, where nearly 1,200 miners lost their 
lives recently, is given in the illustrations 
reproduced from the London Illustrated 




A Marrow Gallery 



News. The vein of coal is a narrow one, 
compelling the miners to work while ill n 
sitting or reclining position, On March 29, 
twenty days after the disaster, fourteen men 
were returned, who had lieeu compelled to 
subsist on the meagre rations they happened 
to have at the time, and hay which was 
kept in the workings for t ho donkeys which 
draw the small dump cars to the bottom of 
the shaft The rescue was one of the most 




The Rooms Arc Low 

remarkable in the history of mine Occi- 
dents, and was made days after nil hope 
had been abandoned. 

4-^4 

Portugal has decided to purchase two 
steerable aerial warships for the use of her 
expedition against the revolted tribes In 
West Africa. 





“The hull Is being constructed in a targe shed with gJos.; roof; when the work is done JO.OOO tons of steel wlQ have been assembled. 





BUILDING THE NEW CUNARD 
EXPRESS STEAMERS 



AH Previous Efforts In Shipbuilding to Be Exceed- 
ed In the Atlantic Liners 

Each year the shipbuilders approach a 
few feet nearer the ultimate goal of tin 
ocean steamship 1,000 ft. hi length. The 
two new Cumud liners now building, one of 
which will he launched the lust of the pres- 
ent month, will be 700 ft, long, 88 ft. 
breadth: depth moulded 60 Vj ft*; displace- 
ment over 40.000 tons; and speed from 27 
to 29 statute miles per hour. The accom- 
plishment of such magnificent record break- 
ing has been made possible by a subsidy of 
$750,000 a year, ami the loan of $10,000,000 
at 20i per cent from the British government, 
in return the ships are to fly the English 
flag, and be available to the admiralty in 
event of their need in case of war. 

The two ships are identical in construc- 
tion, hence the description of one applies to 
both. The hull is being constructed in a 
large shed with glass roof 700 ft. long, 100 
ft, wide and 144 ft. high. All manner of 
electric cranes move in every direction far 
overhead; when their work is done 80,000 
tons of steel will have been assembled 
and taken form in a gigantic hull of grace- 
ful form and hound together in the strong- 
est: manner known to the art. The rudder 
weighing 65 tons, and with Its main cast- 
ings totaling 200 tons, suggests the massive 
lines of construction. There are six decks, 
which will accommodate 2,350 passengers 
niKl 800 employes. 

The captain on the bridge will be 110 ft. 
above the keel; while the four funnels will 
rise to 154 ft. above the keel, and are large 
enough to permit two locomotives of ordi- 
nary size to pass within any one of the fun- 
nels. The two masts are each 210 ft, high. 
In order to secure the high speed required, 
each ship will require an indicated horse- 
power of 60,800* This will be derived, 
from four screw propellers driven by steam 
turbines— two low and two high pressure- 
supplied with steam at 195 lbs, from 23 
double-end boilers and two single-end, with 
a total of 192 furnaces, In addition to the 
4,500 electric lights, electricity will operate 
the elevators and other conveniences, while 
all parts of the ship will be connected by 
telephones* 

•* ■ » — 

Two German soldiers sailed in a balloon 
from Berlin recently, crossed the Baltic Sea 
in a Perce snow storm and landed, ex- 
hausted, but safe* on the Swedish coast. 



CLEANING HOUSES WITH STEAM 



In England a new method of cleaning the 
exterior of buildings has been introduced, 
A workman dressed in waterproof clothes 
and with face carefully protected handles 
india-rubber tubes by menus of which a jet 




A Jet of Steam Is Used 

of hissing steam is played over the build- 
ing, cleansing it beautifully. 



FLEXIBLE GLASS 



The imitation glass windows used in an 
tomohile tops are simply celluloid, similar 
to that used for making draughtsmen's tri- 
angles, only much thinner* being 10-1000 
and 15-1000 of on inch thick. In use the 
surface often becomes scratched which 
makes it opaque. Another disadvantage is 
its extreme Inflammability which makes it 
dangerous in some eases. 

An Imitation flexible glass is also made 
of gelatine. This Is not inflammable like cel- 
luloid, but it will not withstand the action 
of water* which prevents its use for most 
articles* Novelty candy boxes arc sometimes 
made of this gelatine glass, and are very 
attractive, the contents of the box being 
visible before opening. 
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MEMORIAL TEMPLE WITH BURIAL 
CRYPTS 



Idea of Westminster Abbey Applied for the Benefit 
of the Rich Rather than the Illustrious 

A classic memorial temple with a clinpol 
a ml l wo halls containing crypts for the dead 
is soon to be built at a Chicago cemetery. 
The structure will embody, in a iiiodenii&ed 
fornij thy idea of Westminster Abbey and 




Memorial Ha IP-Right Win g.-- 5 4 Spaces 

other old English cathedrals and will he 
built with a view to permanency. 

The architecture will be of the Ionic or- 
der. In the center of the temple will be 
located a chapel equipped witu a pipe 
organ and other essentials, and at the 
right and left of this chapel, the wings 
with spaces for 108 caskets in all. These 
receptacles will In 1 built of concrete mid 
slate just beneath the floor, each capped 
with a heavy granite sarcophagus cover, 
polished to receive the inscription. Com- 
plete sanitation will be provided by means 
of in mid out currents of air. At the rear 



of the temple will be 40 crypts for tempor- 
ary receiving purposes, A chime of bells in 
Hie dome will be made to play music ap- 
propriate to burial services* The building 
will cost $150*000. 



FIRE PRECAUTION IN MILLS 

If cobwebs and fine dust are allowed to 
collect in the planing mill, the danger of 
fire is greatly increased. A tiny flame will 
flash all over a large building In a few 
minutes where it has lliis inflammable mat- 
ter to feed on* It pays to keep the dust 
and cobwebs well swept down* A corre- 
spondent of the Wood worker says: 

*T well remember one lire* My first ex- 
perience In a mill was taking away from a 
matcher. T was just outside the mill* taking 
away ceding and putting it into a car on a 
side track, when the man who was feeding 
the machine threw up hfs hands and cried 
out *F£reT I ran into the ini II and there 
was ft small blaze about ti e size of a man’s 
hat In a pile of shavings just in front of 
the boiler. In less time than it takes me 
to write it the fire was all through the 
mil l* The men upstairs did not have time 
to pick up tools, and some of them had not 
time to get their coats, Not n thing was 
saved. That was a case where there was no 
time taken to sweep up, and the fire seemed 
to flash nil over the mil] at once,” 



MOTOR CARS FOR LONDON DAILY 

One of the great London dallies uses a 
large number of motor cars in report ing 
political meetings and elections at points 
where telephone and telegraph are not 
available, 




Motor Cars tor Reporting Elections to Isolated! District* 
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Towing Out the Lower Section of the Light-house 



At the outermost spur of hind off North 
Carolina's ragged const He the dreaded 
Diamond shoals of Dipe Hntterns. now cov- 
ered with towering waves mid a surge of 
seething white spray; nud again, swept 
hare of the deep and expose!, treacherous 
sand-bars, rock- fringed nnd relentless, to the 
sky. Outside the shoals and the heavy sea 
continually thundering over them is a nar- 
row strip of safe water, six miles in width, 
and beyond — fourteen miles at sea — north- 
ward sweeps the swift and powerful cur- 
rent of the Gulf Stream. A lightship 
swings at its cable on the coastward edge 
of the stream and its tiny hen con is lost 
at times amid the swirl and swoop of the 
elements ns It Is engulfed in the trough of 
the wares, only to shine again triumphantly 
from the crest, whither it has been tossed. 
Northbound ships pass outside the light- 
ship and float with the Gulf Stream, but 
every southbound vessel, riding the narrow 
channel hot ween the Stream and the 
shoals, is in imminent peril; in a heavy 
storm the chances are that any vessel will 
he driven from that narrow course to de- 
struction, as hundreds have been. With the 
construction oT the Panama (’anal the vol- 
ume of traffic passing ('ape l bitterns will 
be greatly increased, but king before tile 
Canal is completed, the terrors of the point 
will have been diminished, Seamen will 
have one Inflexible law for their guidance; 
*'Keep outside the light." for upon the outer 
Diamond shoal will stand a marvel of light- 
house construction* 

The fmiuduEhni of this light-home-to-lie 
will consist of a huge steel caisson 108 ft. 
in diameter at the bottom, 50 ft. in diam- 
eter at the top mid 80 ft high, shaped like 
the lower portion of a cone nnd having a 
cylindrical base. This caisson will he built 
at a shipyard and then towed to its perma- 
nent location upon the shoal. The shell of 
the caisson will be double, of steel plates, 
■with a G-ft. space between the two walls, 
the plates attached to 24 upright inclined 



plate girders dividing the space between 
the shell Into 24 watertight compariments. 
It will also have a double bottom placed 
7 ft above the outer bottom edge of the 
caisson and the space between the two 
floors will he divided Into 24 sections by 
trusses extending horizontally to within 8 ft 
of the center. This will leave a space IS 
ft. In diameter at the center of the caisson 
fat* the accommodation of an open vertical 
shaft extending from top to bottom. The 
steel plates enclosing this shaft will be 
attached to steel girders about 13 ft. one 
above the other, extending horizontally 
from the shaft to the inner edge of the 
24 inclined girders; and these horizontal 
girders will act as temporary floor beams, 
dividing the caisson into five large circular 
rooms. When the caisson is ready for its 
difficult and dangerous sea voyage these 
rooms will contain the boiler, engines, 
pumps, derricks, dredging apparjitiiR, con- 
crete mixing machinery, water, sand and 
cement — all the different materials neees* 
sary for sinking and filling the caisson— 
besides supplies and equipment for the 
workmen. 

Before leaving the shipyards, part of the 
space between the two outer shells and 
part of the bottom, also, will be filled with 
concrete, sufficient to cause the caisson to 
draw 21 ft. or water, then tugboats will he 
attached and the portable light - house foun- 
dation will start on its journey. Should a 
storm overtake her on route, her draught 
will he Increased by scuttling, so that only 
n small portion will be exposed to the 
wrath oT the elements; then, too, should 
she go ashore* she would ground In deeper 
water, and could he floated again easily by 
pumping or by forcing the water out by air 
pressure. 

Arrived at the shoals anchors ami cables 
will he used to hold the caisson in posi- 
tion (Mg. 1) and Immediately enough 
water will he pumped Into the interior 
compartments to sink It till It rests on the 
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pmiuftst in 24 ft. of water* its top reaching 
£6 ft, above the surface of the ocean 
(Fig, 2)* The edges of the caisson will 
sink into the sand for several feet. Water 
ballast will then be pumped into the 24 
compartments aliove sea Level* and to keep 
the floor horizontal In ease of uneven set- 
dement more water can be pumped into 
the walls on one sate than on the other 
(Fig. 2). Then the process of sinking the 
foundation deep into the sands will begin, 
Open dredging carried on through the cen- 
tral shaft* will be employed until the cais- 
son has been sunk as far as practicable 
by this method. This will leave the 7-f1. 
space beneath the double floor of the cais- 
son nearly cleared of sands hut lilted with 
water. The water will be Forced out by 
compressed air, leaving a great circular 
chamber, with the shells of the caisson and 
of the central shaft forming its walls and 
the samts of the outer Diamond shoal its 
floor. Fig. 3 shows the means of descent 
Into tills working chamber and men therein 
assisting the hydraulic dredging machinery 
in excavating with powerful water jets, 
shovels and special too Is. In this process 
the sand is forced toward the central tube, 
where it is pumped upward and discharged 
through the outer shell of the caisson by 
ejectors or sand pumps, Where large ob- 
struct Ion a, such as wreckage, are encoun- 
tered* it is proposed to remove them fry 
means of grappling hooks. Divers* too, will 
assist in this work. 

While the work of excavation la being 
carried on as rapidly as possible, the space 
between the two walls of the caisson will 
he filled with concrete ( Fig. 3)* Cement, 
crushed stone, granite blocks, boulders* 
supplies* etc,, will he brought to the caisson 
on lighters itml quickly taken aboard by 
steam hoisting engines, to be used as 
required. When the foundation Inis been 
sunk to a depth of 26 ft below 7 the surface 
of the sand, the workmen will abandon the 
air chamber and the work of filling with 
concrete will proceed (Fig. 4}* walls first 
and then chamber by chamber from the 
bottom upward until at last all the ma- 
chinery has been removed (Fig. 5) and the 
foundation stands a solid block of concrete 
and steel to within n few feet of the top, 
where a space will be left for a cistern of 
capacity for 15.000 gals, of fresh water, 
crew's quarters and coal and oil storage. 
The central tube up to the space for the 
cistern will be filled with wet sand. r. 

An oval -shaped rip-rap apron composed 
of Irregular granite blocks will he deposited 
on the Baud to entirely surround the foun- 



dation and to extend 75 ft. outward from 
its edge (Figs. 4, 5, G) . Small stones will 
be used to fill the spaces between the larger 
ones* and over nil will drift the Hands, 

The light-house proper to be erected upon 
this foundation will be a steel plate cylin- 
der with a slight hatter from base to top 
and supporting at a height of 150 ft. above 
tide level a tight of the first order. This 
superstructure will have an outside stool 
shell and a central steel tube to contain 
Die spiral stairway, chimneys and ventila- 
tors, The miter shell will be lined with a 
layer of concrete 4 in, thick placed upon 
wire mesh or expanded steel. There will 
he eight floors besides the lantern gallery 
and watch room, used as follows: First, 

life station equipped with throe lifeboats 
and crane for hoisting and lowering on the 
outside; second, four rooms containing fog- 
signaling apparatus and two oil engines; 
third, hoisting engine for operating crane, 
two provision rooms, bedroom; fourth, fifth 
sixth and seventh, living quarters; eighth. 
Light-house Service room. 

The sum appropriated for the light- house 
is the largest in the history of this country: 
$750,000 for the structure and $8O,O0O for 
Iona mid equipment. The light will be vis 
Ible for a distance of 20 miles. Credit for 
this great engineering enterprise is due 
Capt. Albert F. Kells, of Boston, Mast*., who 
lias contracted with Congress to build the 
light-house at his own expense, operate it 
for a stipulated time and then turn It over 
to the government* Not only will the pro- 
ject afford a stable beacon for the guid- 
ance of sea-fa rers* hut in ease a vessel is 
unable to keep its course and is doomed 
to be driven ashore* if the captain steers 
straight for the light, help from the life- 
saving station may bo aide to reach those 
in danger* The light- house will also be 
made a wireless station. 

It is estimated that the weight of the en- 
tire structure with Its contents will he ap- 
proximately 27,000 tons; displacement of 
water, 10,000 tons; effective weight on the 
sands of the shoals, 17,000 tons, covering 
Ail effective area on the base of 8,960 sq. ft.j 
pressure mi base from vertical weight* 1.9 
tons per square foot. 



A pipe line for conveying California oil 
Is being built across the Isthmus of Pan- 
ama* 



For the season of 1905, domestic freight 
traffic on the Detroit river amounted to 
53*629,086 net tens* 
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SELF-PROPELLED FIRE APPA- 
RATUS ABROAD 



Austria, which as a country leads the 
world in the development of Its lire depart- 
ments* and tiermany* where the subject. Is 
also receiving much attention* arc rapidly 
adopting sell" propelled apparatus; especi- 
ally in their larger cities. The motive 
powers are steam, storage batteries and gas- 
oline motors. Several of the very latest 
types arc illustrated by courtesy of the 
builders, Jacob Lull aer & Co., Vienna. 



WIND-MILL AIR COMPRESSION 



By J. t . Pilling 



There is no limit to the amount of air 
that can be compressed and stored to any 
given pressure, either in [-nniicE-tiori with 
light-ships, light-houses. or in fact, any- 
where 1 —afloat or ashore, using windmills 
for the purpose. 

The air compressor can ho connected di- 
rect to the windmill, or through pulley on 
windmill below deck to a belted compressor 




Figs- I anti j-»LJectrically Propelled Chemical Engine With Extension Ladder 

Ftg. 2*' Berlin Self-Propelled Steamer 



In Fig. 1 Is shown a comparatively light 
piece, which is a combined chemical engine 
and extension ladder. The propelling power 
is electricity, from storage batteries carried 
in the box forward. Nose is carried under 
tlie driver-w seat, at the side, and on a two 
wheel iio.se cart which is phi red in front, 
The ladder extends to 80 ft. when raised as 
shown in Fig. 2. 

A self-propelled steamer which has gone 
into service in Berlin, is seen in Fig, 2 . A 
supply of i -on I is carried in the box immedi- 
ately In front of the driver, and the small 
hose cart is also found forward. In a El 
these ma el ones it will be noted the weight 
is carried low. 



in the hold of the ship. Ample room is 
available for receivers in which to store the 
compress^! air. and enough to last several 
days could easily he Accumulated. Urns far 
the compressed air lias cost nothing, only 
for 1 lie installation of the plant and normal 
wear and tear. 

I would compress the air to 125 lbs. pres- 
sure per square inch at least, and connect 
an engine I have in mind direct to dynamo. 
Close to the engine T would have an up- 
right boiler by 72 In,, reducing the air 
from 125 to 45 ibs rt and reheating the same 
in the upright boiler meat f fined, using crude 
oil or wood alcohol for the re heating. By 
so doing llie 15 lbs, could be raised to 90 
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lbs, or more, turned Into the engine, and 
electricity generated thereby* So far, again, 
the cost has been nominal. 

The time is fast approaching when a com- 
pressed air explosive engine will be in suc- 
cessful operation. (I speak advisedly,} A 



very small amount of liquid explosive will 
be mixed with the air* Aldehyde* hydrogen, 
peroxide, and oxygen In due proportions will 
be used* the Idea being to use as much ali- 
as is practical* taking the removal of the 
products of combustion into c onsideration. 



AN ELECTRIC KITCHEN 




Kitchen *■ Range” of Oak and Slate, Showing Oven, Water-Heaters, etc. 



Electric] iy> only a few years ago a mys- 
terious a gent of laboratory demonstrations 
and a name to conjure with, lias in these 
latter days become so commonplace us to 
serve as a broiler of meat and a baker of 
biscuits. The family cook is no electrician* 
and has no need to be: alt the electrical 
knowledge She requires is that necessary 
to turn one switch to bolt coffee, and another 
to bake bread. Had any one attempted such 
n demons! ration little more than a century 
ago he would have been burped at a stake 



with a wood fire us an evil genius whose 
very existence jeopardized the lives and 
health of the community. 

The modem electric range for a small 
family does not require much space; It is 
built substantially and attractively of oak 
and slate, and instead of plumbago tile kit* 
chon maid brightens the “stove" with fur- 
niture polish* The electric range emits no 
smoke or gas, the fire is built In a second, 
and the terrors of the woodpile no longer 
haunt the small boy of the family. Instead 
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of splitting kindling lie will be found work- 
ing :i wireless telegraph to a not her boy 
three blocks away, or doing tilings with his 
electric motor. 

The electric dish- washes nod clothes- 



drier, with the electric flat Iron, are Includ- 
ed in the furnishing of an electric outfit for 
the house: to which must be added the large 
and ever increasing list of other domestic 
utilities— and all electric. 



STEAMBOAT RUNS STREET CARS 



The electric cars of a great city being run 
with initial power from a steamboat is one 
of the unusual things in power plant ex- 
periences: lair this has actually been done 
for several months post. Incidentally it sug- 
gests a new source of revenue to boat own- 
ers during winter months when steamers 
are tied up. 

The street ear company at Baltimore, McU 
at the opening of Hie past winter* had not 
been able to complete Its power plant which 
was burned in the big tire. Business had 




An Aquatic Power Plant 

also increased until the cars were short of 
power. A new boiler bouse was. building 
but would take all winter to complete. The 
shortage in hollers was solved by securing 
the use of the steamer “lord Baltimore,' - 
which was tied up to the street car com- 
pany's dock where its power plant is located. 
The steamer lias about 1,500 li. h. p. The 

Street Railway 
Journal says: 
"To utilize the 
steam from the 
boat a 10 -in. 
tap was taken 
off from the 
main 10 * In. 
header hi the 
bolter room of 
the power sta- 



tion, and this tap was extended to the water 
edge where the steamer is moored. The end 
of the 10- In., tap is supported at the edge of 
the pier on trestle work, where it terminates 
in a 10-iu. manifold. On the ship side, support- 
ed oil the upper deck of the steamer, is a sec- 
ond manifold 8 ins. in diameter, i liese two 
steam manifolds are connected together by 
a series of flexible copper tubes to allow for 
the rise and fall of the steamer with the 
tides, the arrangement giving a maximum 
range of 7 ft. 'The 8-in. manifold on the 
ship is connected by a single Sdn, header to 
the main steam drums ‘of the ship’s hollers. 
In order to give proper control over the aux- 
iliary steam supply from the boat a 10-in 
stop valve was placed in the long tap con- 
nection just inside the station boiler room, 
and to avoid any possibility of bleeding the 
station boilers in the event that the steam 
pressure In the ship’s boilers should drop 
below 200 Ihs,. a non-rut urn suit mu at sc valve 
was placed in the tap connection near Its 
outer cod at the water edge." 

— + — +- 

TELEPHONE NEW YORK TO 
LONDON 



Recent Discoveries Almost Insure a Successful 
Telephone Cable Across the Allantic 



To “hello" from New York to Loudon is 
literally a “far cry,” but recent successful 
experiments the result of electrical discov- 
eries in cable making, give great promise 
of a trails- Atlantic telephone cable in the 
near future. 

Professor M. T. Fupin t of the Columbia 
University* New York, has successfully tele- 
phoned over a distance of 250 mi Ins under 
submarine conditions by inserting Induction 
coils in the lino at intervals of 2% miles. 

By l he use of these coils o ve r 2 1 (± pc *v rim t 
of the current transmitted reached the re- 
ceiving end, while with the colls cut out the 
efficiency was only 1-2500 of 1 per cent. 

Tn transmitting currents through cables 
under water, many difficult lea are encount- 
ered which are not met with in aerial trans- 
mission. The inductive effect of the water 
tends to generate a current in the opposite 
direction which results in a great loss of 
energy. Dr. Pupin in his experiments 
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produced this inductive effect artificially l>y 
passing: tlie current th rough sheets of tin 
foil separated by para fined paper. This ap- 
paratus placed in an ordinary telephone cir- 
cuit completely stopped all eomruu idea turn 
imtiJ the Ptipiu coils were introduced in the 
circuit when the conductivity was again 
established. 

The induction coils used for libs purpose 
are very small, being only 1 3n. long and ! - 
III, diameter, which allows their introduc- 
tion in a cable without any great difficulty, 
A cable of this hind between England and 



1,000 miles long, electric lighted to permit 
navigation at night and a speed of eight 
miles a ii hour will be allowed. Large ships 
could make the distance in five days. In 
case of war, the fleets of these two sens 
could pass from one to the other without re- 
straint, and should the Bosporous or the 
Lihraltar Strait be closed the movements 
of the Russian navy would not be a fleeted. 
The canal would also be to commercial ad- 
vantage, especially in the transit trade per 
vessels from Suez, Egypt, Greece and Tur- 
key to north Europe and vice versa. 




Only Skilful Runners Can Stand This Test 



America would contain about 3.000 coils, 
winch would make i! more expensive than 

nn ordinnry coble, hut the resulting revenue 

would soon compensate for the outlay. 

The cable between England and France 
ha is been equipped with the Pnpin coils 
which have Increased its capacity over 100 
per cent, and as Dr. Pupin has now given 
his attention to the trails Atlantic cable it 
is hoped that this device will bo in opera- 
tion in the near future. 

♦*+ 

PROPOSED 1,000-MILE CANAL 

The Russian government proposes build- 
ing a ship canal to connect the Baltic and 
the Black Seas, The canal will be nearly 



MOTORCYCLE AND SKI TANDEMS 



The iimdorcyele is used in Norway to in- 
crease the excitement and pleasure in the 
popular winter sport of ski-running. The 
runner yokes himself with the motorcycle 
by grasping with his left hand one end of 
a long leather strap, which is attached to 
the cycle. 'The motorist tlien starts up at 
full speed and the puce tries the skill of 
the runner to the utmost, as the tendency 
is to pull the body ahead of the foot. 

* - — » — 

A renowned Belgian surgeon has suc- 
ceeded in growing new hone through artifi- 
cial moans, he claims* The experiment has 
been successful in cases of fracture. 




NOVEL HYDRAULIC AIR COM- 
PRESSOR 

113 Lbs, Pressure Obtained Without Pumping 



Water power is usually converted u> ami* 
pressed air power by means of a water 



wheel or turbine connected to an air pinup* 
hut ut the Victoria mine, Mass, Michigan, 
the compressed air is obtained direct, with- 
out the use of either water wheel or com- 
pression pump. The Outonujmn River* at 
this point, has a drop of 75 ft. in three 
quarters of a mile, and the water is con- 
ducted from n diuu hy u race, A, Fig. 1, cut 
in the rook. 




When the water reaches the end or the 
nice it enters the 'Opening H, and passes 
down a verlieiil shaft t\ 5 ft, in diameter. 
The head, Fig. 2, lias a mnnber of nippies 
N. so arranged that the water in passing 
draws in air which mixes with the water 
and descends with it to the bottom of the 
shaft, where it strikes the 
deflector D, Fig, 1. The air 
then separate# from the 
water and rises in cham- 
ber M where It Is com- 
pressed to 11 S Mis. per #q, 
in. From here it is con- 
veyed hy a 20dm pipe to 
the mine where it Is nsed 
to operate I he drills and 
drive all the machinery. 
The total capacity of the 
compression apparatus is 
3,000 lip., but the power 
consumed at the mine is 
considerably less, so a 12- 
in. blow-off pipe was in- 
stalled as shown. The 
stream of water and spray 
ejected from Ulis pipe 
greatly resembles n geyser 
and, when the mine is not 
running, is often over 200 ft, high. 

Alter del iverilig the air, flic water passes 
up 1 Fie inclined shaft V and con t Limes uti ins 
journey. The supply of water to the shaft 
es regulated M the air from pipe ('! which 
connects with the chamber C, Fig, 2, Open- 
ing the valve II allows air fo outer the 
chamber V which causes the sheik A. h> rise! 
n mi stop the flow of water. When the valve 
K Is opened, the air from chamber r es- 
capes and allows the shell to sink, thus eon 
trolling the supply of water. 

Now that this system of air compression 
has proved to he satisfactory, there will 
probably bp tnoro of these compressors in 
opera 1 ion, There arc many places where 
they con id be used to advantage as the effl 
r fancy is 75 per cent, while the efficiency of 
a turbine and pump Fs only about 50 per 
cent. 



Automobiles will bo carried on British 
battleships and cruisers hereafter. The cars 
can be handled hy the boat derrick easily 
mid motoring is popular in the service. 

— 

Dye-making from coal tar is the henlthfast 
trade in the world, as the tar is a tonic st i id 
fi I Issue 1 uiilder. The average life of the tar 
worker is years, 
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SHALLOW WATERS MADE NAVI- 
GABLE 

By m New and Simple Met hod* -Uses Screw Pro- 
peller in Water Only a Few Inches Deep 



A mnv mot hod oF using u screw pro- 
peller, Willi nil its advantages, tor flic pro- 
pulsion oF large bouts in extremely shallow 




net hud ul L!*ifig Screw Propeller* in 
Shallow Water 



water, appears to ho ran entire success. 
Boat* have been rim under tin* method hi 
as shallow water as 6 in. The system Is 
being applied in boats now under eouHtruc- 
tiou for use in canals, rivers, hikes and tin* 
ocean. 

The new idea is extremely simple, it 
consists of a bottomless arched wheel 
chamber, which nmy be carried as far 
above the water line as necessary. This 
wheel chamber Is connected at the top to 
a secondary or vacuum chamber where a 
partial vacuum is constantly maintained 
when Hie boat is running, by means of a 
comparatively small vacuum pump. The 
American Shipbuilder says: 'This, as will 

be seen, causes a solid pressure of water to 
surround the wheel, as well as to stand 
over and above the wheel. This pressure 
Is equal to the depth the water may then 
lie standing over it, in the column, a Ivina 
the same solidity of pressure upon the 
wheel as if It were down under the surface 
of the water, an equal number of feet In 
depth, thus giving it solid water for a 
‘footing at all times and proportionately 
more power iu propelling a vessel through 
or over the surface water, insuring abso- 
lutely no slipping or racing at any time, 
and getting better results than if the ves- 
sel Weis? deep in the water, wo as to get 



her wheel well submerged to secure this 
same solid water for n fooling. The vac- 
uum pump is run little, as is proved con- 
clusively by the boats now in use, since the 
water once up remains in the column for 
horn's!. Of course it is not the same Iden- 
tical water* ns the change is rapid and 
constant when the vessel is moving, but 
water is always there just the snme. pr 


NEW WATER TURBINE 



A 900-hp* water turbine, having three 
sets of blades, has been designed for driv- 
ing electrical generators at SewalFs Falls, 
New Haven. The use of three sets of blades 
allows its adaptation to the variations In 
bead which occur between the maximum 
fall of 16 ft. and the minimum of 12 ft. 
The upper and lower runners discharge 
downward mid the middle one discharges 
upward. This tends to balance the tur- 
bine shaft and relieves some of the strain 
on the thrust bearing* 




For Driving Electrical Generator.* 



Tills installation, says the Electrical Mag- 
azine, is typical of what can be done with 
low variable falls and should provide ma- 
terial for others of a similar nature whore 
recourse to steam or other power may be 
under consideration. The efficiency of this 
turbine is estimated at. 75 to 78 per cent. 






MECHANICS ON THE FARM 

Opportunities for Reclaiming Wet Lands 

The modem successful farmer is not con- 
tent with simply knowing how to plough a 
straight furrow, or bow many kernels of 
rorn to plant in each bill* hut realizes that 
he must keep abreast with the times to ob- 
tain the benefits of the increasing efficiency 
of scientific farming* Mechanics* engineers, 
chemists* and even bacteriologists, have 
given their attention to farm work and all 
have done much to improve past methods. 

According to government reports, farm 
machinery is growing more complex cadi 
year and the cost of farm implements used 
hi the United States la over $100*000,000 an- 
nually, which goes to show that the knowl- 
edge of mechanics is Indispensable to the 
modern farmer, 

A knowledge of chemistry Is also ad van- 
t a geo ns. Some lands which have been bar- 
ren for years fire now made fertile by a 
proper Rejection of or ope and many soils are 
made productive by the addition of nitrates, 
phosphates, and other fertilizers. Even 
germs are sometimes used* the object being 
to increase the nitrates. 

Engineering operations have also been a 
great help to the farmer, both In draining 
and irrigating. Many districts In the South, 
which have been swamps until recently, are 
now yielding splendidly, and the govern- 
ment reports show that there are 300*000,* 
000 acres of land still awaiting this im- 
provement. 

The increasing value of land, and scarcity 
and high price of farm labor has resulted 
In the building of numerous agricultural 
colleges and experiment stations where 
much study and research is being made to 
produce more efficient equipment far the 
coming generation, 

A field which is open to hundreds of 
bright young meu Is that of scientific drain- 
ing of wot lands. These lands, when re- 
claimed* Immediately double or thrible in 
value, because of their extreme richness. The 
young engineer or mechanic who will study 
this subject can equip himself at a few 
hundred dollars' expense to do rapid and ef- 
fective ditching* using horses to draw the 
machine, 

A single illustration of this which re- 
cently came to the attention of the writer; 
In southern Wisconsin was a swale which 
extended for a mile and from 100 ft. to a 
quarter of a mile wide. In the spring it 
was always under water for weeks* and 
even in the dryer seasons was soft and 
swampy and unfit to work. One day a man 



came along and made the various farmers 
interested In a proposition to run a ditch the 
entire length of the bad land, liis charge 
of so much per rod for ditching did not 
come hard on my one owner. He brought a 
machine ditching outfit and ditched the en- 
tire length in three days. Ills profit amount- 
ed to $300 or $100 a day. It seems large, 
hut the farmers could not have dug the 
ditch by hand* or with any of the ordinary 
means at hand for ten times that sum. 
The result was the perfect reclamation of 
more than 200 acres of laud that previous 
to the draining could not be used or sold at 
any price, but which immediately was 
worth $100 per acre* or more than $30,000* 
even though the water had only commenced 
to mn off. 

It may be interesting to know how one 
could draw any ditching machine through a 
bog where a horse would instantly sink to 
his knees, or worse. Two small steel cables* 
each one-half mile in length* were laid over 
the course* and attached to the ditching 
machine. The other ends were fastened to 
a strong winding drum securely anchored to 
some good sized trees. Sixteen horses were 
hitched to the arms of the windlass and 
when they started, the ditcher immediately 
showed result#, leaving a V-shaped excava- 
tion 4 ft. deep and nearly S ft. across at the 
top. The work was completed as the nia* 
chine progressed, and the slope of the sides 
being so slight* the ditch will become grass- 
covered long before the sides can wash and 
fill the trench. 

This Is only one illustration of thousands 
of opportunities in which young men of re- 
sources in doing things can undertake a 
line of work which gives large returns* and 
at the same time actually adds to the 
wealth of the community. There are many 
typos of machines for drainage work, some 
of which may be better adapted to certain 
localities and conditions than others. This 
the operator must carefully shirty and de- 
cide for himself. Excellent steam operated 
machines are being used with success. 

Hundreds of thousands of acres have been 
reclaimed during the past three years* but 
for some reason the work has failed to at- 
tract the attention It deserves, possibly be- 
cause so many of the operations have been 
on a large scale where thousands of low 
lands have been reclaimed in a single con- 
tract. There remains, however, plenty of 
opportunities for small work which does 
not require anything like the Investment of 
the large ones, and which will pay the 
practical* competent young engineer big re- 
turns. 



QUEEN OF WORLD’S LAKE CRAFT 



Nothing on Fresh Water Today Compares With New Lake Boat 
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In the April Issue appeared an account 
of the magnificent Hudson river sIcei mer — - 
now building— which will eclipse all river 
craft in the world* The illustrations on Ibis 
page and the next show the new passenger 
steamer of the D & C company, Detroit, 
whirli will cost $1,250,000 and take rank 
far in advance of any lake craft In the 
world* 

The big fillip will be 400 feet long, 64 
feet beam and 90 feet over the guards, and 
22 foot depth of hold. Slio will be pro- 
pelled by three cylinder compound engines 
of 7.000 indicated horsepower, turning 
feathering paddle wheels* The steamer will 
be supplied with eight cylindrical boilers 
and the craft will hare a speed of twenty 
miles per hour. Between her decks can 
be stored 110 car loads of freight, while her 



passenger excursion limit will be 4,500 per- 
sons. 

The amount of material needed to con- 
struct and equip such a ship is of interest* 
J ii the building of the double hull, for there 
is a water bottom, 4,000.000 pounds of steel 
plate, angles, beams and rivets will be used, 
700,000 rivets alone being required* Of 
wood, 1, 000,000 feet of oak, pine* mahogany 
nut! other varieties will be needed. The 
joiner work will take 3.400 pounds of milts, 
while 2*4 miles of steam heating pipes will 
be placed. Wireless telegraph and 1,600 
electric lights are included in the electrical 
equipment* 

A special feature of interest is the big 
steadying tanks, with a capacity of 100 
tons of water ballast. This ballast will t>e 
used during heavy seas and prevent rocking 
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and pitching, This Is the same system 
which is ust*d on battleships to hold them 
steady while firing; heavy gains, other novel 
features are the passenger elevators, open 



fireplaces, and private verandas opening 
from the parlors. These verandas have the 
same privacy and seclusion as does a ve- 
randa at borne. 




MOST MAGNIFICENT LAKB BOAT EVER BUILT*. Length, 400 It.; beam, 54 ft.; from guard to 
guard, DO ft a horse-power. 7.000; speed, 20 miles per hour; freight capacity, HO carloads; passenger 
capacity, 4,500; exclusive deck verandas opening from parlor stateroom*. 




For Locating Springs 



MECHANICAL DIVINING ROD FOR 
LOCATING WATER 



The old village wizard followed by troops 
of wide-eyed children and half -credulous 
intuits us he goes forth with his forked 
stick of wltchdiuzel to locate water has 
been deposed by a machine. The apparatus* 
is the invention of n Swiss engineer and 
bus a magnetic needle which oscillates 
violently when the Itisl rnnieul is placed 
above a spriuy 

a ■ » 

RECIPE FOR VIOLET ANILINE INK 



Dissolve l ez. of the best violet aniline in 
4 uz. hot alcohol. When thoroughly dis- 
solved add 1 gaL boiling water. The cost 
will lie about 60 edits, 



Pulverized glue is the best form for the 
small shop, us i| can be prepare quickly us 
required. m& thus will always be strong 
and sweet, 
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DEMAND IN THE NAVY FOR 
ELECTRICIANS 



Tlie Navy Offers Fine Opportunity fur FVlen Skilled 
in Electrical Work— Description of the Trains 
mg Men in the Electrical 
Branch ol the Navy 

There la an increased demand far elec- 
triciuns tn the navy; net far specialists in 
any particular branch of elec ti'h ail Hrleuee P 
hut for ail around practical men, who can 
manipulate and care for the many types of 
electrical machines need for various pur- 
poses on a modern ship. Each new battle- 
ship, la turn, becomes the most complete 
electrical plant to be found anywhere, This 
seems incredible, and yet when power, va- 
riety and diversity of machinery is con&id- 
omL it is an undoubted fact. Such a ship 
as the “Connecticut'* ( IGUQO-ton battle- 
ship), .lust completed at the navy yard. 
New York, will hare some thirty expert 
electricians on board, to care for the elec- 
trical machinery and appliances, and St will 
require the complete attention of all these 
men to safeguard and manipulate this large 
power plant. There arc six vessels of this 
type now approaching completion. This 
being the case, the navy must educate and 
train Its own force, and this it does in two 
schools, yearly growing hi hIkc and Import 
ta rice, These schools are located in New 
York, and at Mate Maud, Cab. and to one 
of these schools each now electrician on- 
listing i n the naval service Is first sent. No 
matter what the former electrical experi- 
ence of the recruit has been, In these- schools 
ho will find new subjects for thought and 
study, and no man has ever completed his 
course without admitting that his electrical 
knowledge and usefulness has largely lav 
Creased. 

Who the Students Are,— Students at these 
schools are regularly enlisted men. Some 
come from ships, where they have shown 
aptitude for electrical work; some from 
power plants ashore, without previous naval 
service; some from telegraph offices; some 
from telephone companies, and some from 
schools of technology. Each finds some- 
thing to learn, whether it is the various 
forms of f ' wireless telegraph' 1 installation, 
or merely naval methods of accomplishing 
work in hand. 

All enter on an equal footing with the 
rating of electrician third class, speiul five 
months at the school, and complete the 
course In a rating determined by the abil- 
ity and Industry displayed by them, 

U hat the Course Consists of, —The course 



at these schools is unique, in that there are 
no classes. Instruction is Individual. Lit- 
tle time In spent oil what is an old story, 
and all possible time is devoted to what U 
new. The work is divided into four parts 
and the student Is examined and qualified 
in each as soon as possible. These depart- 
ments are: 

(1) Tile theory class; devoted u> those 
men who have never studied the principles 
of electricity, and to n description of the 
appliances vised on shipboard. Mirny n man 
who bus proved himself a good mechanic, 
and whose experience Uflfl been entirely 
practical, here lean is lor the first time rea- 
sons that control his methods. 

(£) The mechanical class; whore prac- 
tical Instruction is given m a machine 
shop. Here the student learns to file and 
c hi [i, to handle the planer and lathe, to ns- 
semhte and run a steam engine. Instruc- 
tion is also given in l ho use of oil engines 
and storage butteries which are used for 
power at wireless telegraph stations, 

t3) The practical class in electricity: 
puts into practice the elements learned in 
the first department, stands dytinmo watches 
on the ship “Hancock/* winds armatures, 
handles searchdights, and goes over each 
form of apparatus in use on shipboard. A 
large shop contains various generators* mo- 
tors, and storage batteries and instruments 
for this purpose. Having now covered the 
ground o£ general electricity, tlie student 
comes to 

The Wireless Class, — 1 The equipment of 
this class is very complete. The question of 
rhe most efficient apparatus for naval ships 
having never been determined upon* It be- 
comes necessary to he familiar with all, and 
complete sets of every important type are 
mounted for practical use. Every graduate 
becomes a wireless operator, more or less 
expert, according to his capabilities. There 
arc many men in this country with a pro- 
found knowledge of the work bigs of wire- 
less telegraphy* blit few of these arc opera- 
tors; there arc ninny capable wireless opera- 
tors, but few have any real knowledge of 
Their Instruments. Those who complete the 
course in this elnftk are therefore superior In 
all respects to the theorist oil the one hand 
and to the mere operator on the other. 

It can be seen that a man who completes 
the course in either of these schools must he 
a good practical electrician, and need never 
fear that lit* will he without work, while 
electricity is used as a power. 

Liberty and Recreation. — The home of the 
men in the clasp on the East coast is on the 
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receiving ship “Hancock," at the New York 
Navy Vanl + where they have their mess and 
keep their clothes. Leave of absence to 
visit the city, mit of working hours, is fre- 
quently granted to the men of the school 
whose conduct warrants the privilege. 

Books are furnished by the government, 
and attendance at electrical lectures in New 
York City and Brooklyn is encouraged. En- 
tertainments on the receiving ship furnish 
amusement for those who cannot find it 
ashore, and the ship's binary affords facili- 
ties for study and pleasure reading. A high 
order of conduct is demanded, ho that tile 
tone of the school is constantly growing 
better. This bring* ns to the future of the 
men undergoing the course of instruction, 

Their Future Career.— -I’ pon the comple- 
tion of their course in this school men are 
sent to ships and wireless stations, Any 
cap a Me man can leave the school with n 
naval rating of electrician second class, and 



the more successful aft electricians first 
class. This leaves but one grade to be at- 
tained by faithful sea-scrvice, that uf chief 
electrician, who is in charge of the plant on 
board his ship, ami deals directly with his 
officer®, The pay of chief electrician with 
a permanent appointment is $70 per month. 

When ah things are considered — the cer- 
tain pay; the government's provision for 
food, lodging, medical attendance, all in ad- 
dition to the pay of their rate; the gratuity 
on re- en list meat within four mouths of four 
months’ pay; the Increased pay with each 
succeeding enlistment: care In old ago; the 
opportunity to rise to warrant and even to 
commissioned rank; the facilities offered 
them to always save their pay; the healthy 
life — it docs not seem strange that interest 
in the navy Is taken by capable young me- 
chanics all over the land, who realize that 
in few lines of private employ are greater 
a d va u ta ge s o ffered . 



SPIRAL LOCOMOTIVE FOR 
ARCTICS 



A Minneapolis inventor has constructed a 
locomotive for use in Alaska during win- 
ter, The machine Is 22 ft, long, and pro- 
pelled by two spirals, or worms, which are 
said to have produced a speed of 18 miles 



an hour over snow and ice. Steam was the 
engine power, hut alcohol engines will he 
installed in the much larger locomotive now 
building for use next year. The inventor 
has ;t freighting proposition in Alaska, 
where the link] tie locomotive is expected to 
draw a train of sleds hearing 50 to 100 tons 
burden. fn the locomotive illustrated the 
engines developed -12 lip. It is reported the 
machine readily climbed over rough ice and 
ordinary snow humps with surprising case 
and success. 



INTERDEPARTMENTAL ’PHONE 
SERVICE AT NATIONAL 
CAPITAL 



An interdepartmental telephone service 
with central switchboard located at the De- 
partment of Commerce and Labor, is to be 
installed by the government. With tlie new 
system a great reduction 
In cost will result and the 
clerks will have unre- 
stricted privilege of com- 
munication with the vari- 
ous departments. One- 
fourth of the messages 
sent from the deportments, 
it Is said, are Interdepart- 
mental. A system of tie 
lilies, consisting of wires 
leased from the local tele- 
phone company will be 
used. Fifty-one tie lines 
will he accommodated at 
the sw itch board. 

4 « » — 

TUNNEL UNDER SAN FRANCISCO 
BAY 



A 12- ft. tunnel, nearly three miles in 
length, is to be run under San Francisco 
Bay, The funnel will be built principally 
of concrete and used for conveying water 
from a great reservoir to be established in 
the Calaveras valley in the hills of Alameda 
county. A shaft 125 ft. deep will be sunk 
and the tunnel will be run through a bed 
of olay 95 ft, thick that underlies the bay. 




Ibis Unique Lacamqtive Will Draw o Train all Sleds 




LATEST FRENCH MILITARY MOTOR- 
CYCLE ON RAILS 




A new type of motor-propelled vehicle for 
military purposes is being tested In France. 
The machine is called a quadrant motor- 
cycle and is for use on railways. It has 



two neats in front and two behind and is 
equipped with a 2-hp, motor. The speed is 
said to be lSVj miles per hour and steep 
grades are negotiated with ease. 



SUBMARINE DIVER DESCENDS 204 
FEET AND LIVES 



At what depth can a diver carry out ins 
functions V How long can he remain under 
the surface? What is the effect of high air 
pressures on the human system? One well 
known firm of submarine engineers limits 
the depth of descent to 25 fathoms, or say, 
ISO ft., says Pali Mail Gazette* But opera- 
lions have been carried out at greater 
depths than this*, and perhaps the greatest 
distance below the surface at which a diver 
has succeeded in working is 34 fathoms, or 
204 ft. This was accomplished by James 
Hooper, who descended to the ship 'Tape 
Horn/' sunk off Piohidanque, South Amer- 
ica. and sustained a pressure of 8814 lbs. 
on every square inch of his body. 

Another remarkable feat was that of 
Alexander Lambert, who recovered $350 T 0f)0 
in gold coin from the steamship “Alphonse 



XIL,*' sunk off Point Gando, Grand Canary, 
in neatly 30 fathoms of water, the actual 
depth of the treasure room being 26% 
fathoms, or 160 ft. This man also per- 
formed the daring feat of stopping the 
flooding of the Severn Tunnel when a door 
in the drainage tunnel had been left open. 
The door was situated" a quarter of a mile 
distant from the shaft, but equipped in his 
diving dress lie crept that distance 
through a narrow passage full of water 
a ltd closed the door. This plucky act eii* 
aided the pumps to overcome the volume 
of water which was flooding the working 
and allowed the completion of the tunnel. 

A further interesting case of deep diving 
is that of Angel Erostarbe, who succeeded 
In recovering silver bars valued at $45,000 
from the steamer "Skyro,” sunk off Cape 
Finisterre in over 30 fathoms* In this case 
the diver had to blow away portions of 
the vessel with dynamite* 
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MODERN GLASS-COVERED HOUSE 
FOR WINTER GARDENS 



The long, narrow glass houses used b y m 
many market gardeners are obsolete. It Is 
just as well to throw nil the enclosed space 
under one roof, so far as success is con- 
cerned, and even better on the score of con- 
venience. An Oregon man ivho tore down 
his old glass buildings and erected in their 
place one large* new building, CO ft. wide 
and 150 ft long, tells bow he did it 
The foundation walls were of rough stones 
picked up from the fields and put In a 
trench 1 ft. deep till they reached ground 
lev eh On top of these was built a concrete 
wall 4 111. high and 6 in. wide. The house 
was built with one* fifth pitch gable roof, 
having sash-bars 32 ft long on each side. 
This brought the ridge 15 ft above the 




Interior of Olaas-Covered Mouse 



beds; and the side walls of glass were 3 ft 
from the wall to the top of the plate. The 
south end of the building was covered with 
glass to a height of 5 ft., and the north end 
to a height of £ ft.; the rest of the guides 
was closed up with lumber. 

Four purlins, two on each side, were run 
the whole length of the house. Each of these 
was support od by 17 posts and the posts 
were tied and braced sidewise, and two 
braces near the south end used to brace the 
house lengthwise* The sash bars were 1% 
by £'}+ In,* with upper corners rabbeted and 
the glass was 14 by 14 in, lapped A in., im- 
bedded in putty and fastened by nailing a 
strip % by % by 10 In, long above each end. 
Eight courses of glass were laid and then a 
board S In. wide, which serves as a walk 
when it Is necessary to repair the roof, was 
pnt on. 

Tn the south end were made four doors, 
each 3 ft, wide and In the north end three 



3-ft, doors and one 10-ft. door to admit a 
team and wagon, when hauling manure for 
the beds. These doors provide the only 
means of ventilation necessary, IV hen the 
temperature within is too high, the doors 
are opened until it is right. 

Among the principal items of expense 
were; lumber, 5150; putty* ?17; concrete, 
|S; nails and bolts. 510; coal-tar (for paint- 
ing wood- work)* $8. besides these was the 
glass. Ill a large building of this kind the 
beds can be laid out to much greater ad- 
vantage and none ot the space is lost. The 
Rural New-Yorker says ail the usual mar- 
ket products, lettuce* cucumbers, tomatoes* 
celery, cauliflower and cabbage plants, etc.* 
may he grown with success. 

■ 4 -*-* 

THE OPTICAL LEVER 



Instrument Measure* One FMtecn- Millionth of 
mn Inch 



Dr. i\ E. Shaw, of England, baa Invented 
an apparatus which will make measure- 
ments three hundred times more refined 
than anything heretofore devised. The 
smallest dimension visible to the human 
eye, by the use of the most powerful mi- 
croscope* is 1-25,000 part of an inch, which 
gives some idea of the minuteness of the 
new device, 

Tt is not only a scientific curiosity but 
can also he put to practical use in meas- 
uring the vibrations of telephone transmit- 
ters, an accomplishment which has never 
before been successfully performed. It is 
possible that with this instrument the as- 
sumed movement of the particles in a wire- 
less coherer can be detected and thus clear 
the mystery surrounding that Inexplicable 
device. It may also displace the present 
apparatus for indicating the pulsations of 
the heart, ns it would be much more sen- 
sitive, 

't he working principle of this apparatus 
Is as follows: Suppose a lever were made 

with one arm one thousand times as long 
as the other; then a movement of the short 
arm would he multiplied one thousand 
times in the long arm, but a material lever 
of this kind would not be delicate enough 
for taking small measurements, so a beam 
of light Is used. A small pivoted mirror 
In revolving an invisible distance deflects 
a beam of light on a scale and thus meas- 
ures the deflection. The optical lever has 
another advantage over :\ mocha nival lever 
in that the angle of deflection of the mir- 
ror Is doubled in the beam of light. 
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Tho properties of ivory are so remarkable 
that it is put In a class of its own as being 1 
different from any other substance. It is 
of organic origin but unlike most organic 
substances does not decay with age; indeed 
the best ivory improves with age and all 
the "hard ivory’* is taken from the tusks 
of elephants which have died many years 
ago, sometimes many centuries. It seeing 
strange that after all this seasoning an ivory 
billiard ball requires the greatest care, im- 
mediately after making, to prevent its crack- 
ing from sudden changes of temperature. 
They are usually kept in a room of even 
temperature live or six days after being 
turned, to avoid this danger. 

As n result of the excessive slaughter of 
the African elephant Ivory is becoming very 
scarce, A standard size billiard ball today 
is worth $14. where a few years ago the 
price was $5 a set. This continual advance 
in the cost of Ivory has Jed to the substitu- 
tion of other substances, chief among which 
is celluloid, although a vegetable ivory has 
been discovered which promises to be of 
great value, 

A certain celluloid composition has proved 
to be very suitable for pool bads but is not 



elastic enough for billiard balls, Tvory, be- 
ing the most elastic substance known, is 
used entirely In the manufacture of tills 
article, and only certain portions of the tusks 
are used, the selection being made by ex- 
perts in that line. If two bails of equal 
weight, one of rubber and the other of 
ivory, are dropped from say a height of 100 
ft. upon some hard surface* the Ivory ball 
will rebound higher Into the air than the 
rubber. 

Another unusual property of ivory is the 
character of its surface, it 1ms a velvet-like 
touch possessed by no other substance of 
equal hardness, and an expert can instantly 
detect imitation ivory with the eyes closed. 
Professional pianists regard it as a necessity 
in the construction of piano keys and for 
this reason it is used almost exclusively in 
their manufacture. The general impression 
that all ivory turns yellow with age Is in- 
correct as good Ivory retains its creamy 
wh itei i os s in d c fl n 1 tely . 

The world's annual production is about 
1,500,000 lbs., to secure which 70,000 ele- 
phants must be killed. In addition to the 
fossil ivory from eastern Siberia. The larg- 
est supply comes from Africa. Tn Abyssinia 




Bringing tn a Tusker 
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three- fourths of the proceeds go to the king's 
revenue, while the tusk hunter gets one- 
fourth. This encourages smuggling on ft 
large scale, which involves burying the 
Ivory in the ground where it becomes 
stained and sells for less. 

The increasing scarcity in elephants’ tusks 
has resulted in recent experiments with a 
species of nut which grows in South Amer- 
ica. This nut lias a tuml covering greatly 
resembling ivory in many of its qualities 
and produces a vegetable Ivory much less 
elastic than genuine ivory , lmt which has 
the essential characteristics required for pi- 
ano keys, and manufacturers are eagerly 
hoping it will prove f<> be the long sought 
and so greatly desired substitute* The in- 
ventor who succeeds in solving the problem 
of artificial ivory will become itumy times 
a millionaire. 

The Prince of Wales, who is making a 
tour of India, was entertained last month 
with an elephant drive* The illustration— 
from the London Illustrated Nows— shows 
the natives with three tame elephants drag- 
ging in a refractory tusker, just captured. 



PREPAYMENT ATTACHMENT FOR 
ELECTRIC METERS 



A-pcunydn-1 lie-slid gas meters have been 
common in England for a long time, and 
to some extent in the large cities here, but 

the slot ma- 
chine electric 
meter is some- 
thing new. A 
silver dime is 
made the unit 
of sale, al- 
though the ca- 
pacity of the 
c o i n holder 
provides for 20 
at one time. 
You can drop 
a dime umi 
your light will 
burn ten cents 
worth, or any 
n u m li e r of 
dimes up to $2 worth. The indicator slmwa 
not only the amount paid for, but at all 
times the amount remaining to the credit 
of the consumer. 

Every precaution has been taken to pre- 
vent healing the meter (ns if a con- 

sumer ever beat a meter!), and any attempt 
to drop in dimes with a siring or wire 



attached with the intention to pull it out 
after doing duty, is doomed to failure, lu 
such cases a sharp knife cuts the string 
or wire, and the meter gets the money, and 
fells the story besides. 

* ■ » 

HAIRS HAVE TEETH 



A person who does not know how a hafr 
looks when magnified, would be very much 
surprised to know it is possible to tell which 
was the root end of a hair that had been 
broken or cut. This may he easily done by 
holding the hair hot ween Ihe thumb and 




huger, as shown in Tig. 1. and moving the 
thumb up and down* The hair will then 
move 1 ti the direction of the root end. 

A glance at the magnified hair, Fig. 2, will 
show the cause of this motion. The teeth 
along the sides of the hair act like ratchet 
teeth and allow it to move only in one di- 
rection, it is on account of the teeth that 
the horse hairs used In the manufacture of 
violin bows are not all laid in one direction. 
Half of them are turned end for end so that 
the bow will produce the same volume of 
sound on the up and down strokes. 

« i » — - — 

SHRINKAGE OF HEATED GRAIN 



Circnt loss often results from shrinkage In 
weight of grain that lias become heated* 
Corn in normal condition contains 15 per 
cent of water, but tins year much of it 
contains 20 per cent. Supposing It were 
heated sufficiently to lose 5 per cent of 
this moisture, a 60,000-Ih. car load becoming 
heated in transit would shrink 3,000 lbs. in 
weight, and the loss would be about 2 cents 
per bushel and the discount In price. Ill 
one instance two ears of corn lost 2,000 
lbs. each in just 14 days 1 time. 

* ■ » — - 

Motor cars figured largely during the re- 
cent English elections, lmtb sides employ- 
ing a large number of ears in carrying vot- 
ers to the polls. Speed regulations were Ig- 
nored. 
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ELECTRIC PEN THAT NEVER STOPS 



Marvelous Apparatus that Records Sunshine, Rain, Heat and Cold-- 

Does the Work of Bight Men 



Of all the millions of people who daily 
watch, the weather predictions, very few 
have any conception of the delicate and re- 
markable elec-trie instruments which through 
an unbroken term of years, ceaselessly re- 
cord the ever changing conditions, 

In order to make the weather reports ns 
they lire recorded at present the services of 
eight additional men would he necessary if 
such a tiling ns electricity did not exist. The 
thermometer would have to be watched 
constantly day and night, and observations 
taken and recorded every minute. The 



lion possible, aud electric wires carry the 
message of these busy workers down into a 
comfortable office below. The records which 
most interest the public arc those which 
write the story of sunshine, cloud and min; 
the direction and velocity of the wind: the 
temperature- and amount of rainfall- The 
records are written with an electric pen on 
long, narrow strips of paper, and while one 
of these collections of data and crooked lines 
are utterly meaningless to the visitor, to the 
experienced eye of the weather man it is 
like reading a book or newspaper, As will 
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R#. I —Plan View of Wind, Sunshine «nd Rain Recorder 



weather vane would require the same care- 
ful attention, us well ns the anemometer 

which measures the velocity of the wind. 
Tin 1 services of one man would be required 
to watch the sun and note the total num- 
ber of minutes of sunshine each day, de- 
ducting the time occupied lay passing clouds. 
Another man would have to watch the rain 
gauge and note the time of each hundredth 
of an inch in falling. The services of all 
these men would he expensive and liable to 
error. Tint electricity has proved to be a 
faithful unerring servant which Is always 
dependable and Is supplied with very little 
expense. 

The little 4-cup pin wheel affair, weather 
vaxn\ thermometer, min gauge, etc., are 
placed in the highest and most exposed posi- 



be described, the wind record consists of 
round black dots- sunshine, rain and clouds, 
of continuous Hues. The utmost care is 
taken in the preservation of these records, 
which are frequently referred to ns conclu- 
sive evidence in cases of litigation, where 
the question of the weather is involved. 
Important suits for damages are lost and 
wen through the ability of one side to prove 
for instance, that no rain fell during cer- 
tain hours of a certain day. 

On entering one of the important stations 
like the Chicago weather office, the first In- 
strument to attract attention Is the wind, 
sunshine, and min recorder. In this instru- 
ment, Fig. 1, the blank record in placed on 
a cylinder A, which is revolved by the Hock 
work, C. The shaft, D« makes one revolution 
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a minute and in doing so closes a circuit 
at II and J. The circuit closed at II 
makes the sunshine record, which will be 
described later tm, and the circuit closed at 
J registers the direction of the winch This 
Is done by the four magnets, N.K.SAV., 
which are operated by the wind vane. 
Fig, 2, 

This device consists of a large vane. A, 
connected by a shaft, E, to a cam, C, Fig. 3. 
This cam operates four brushes, N.E.S-W., 
which connect to the corresponding magnets 
In the recording Instrument, Fig. I, The cir- 
cuit being closed once a minute, causes a 
current of electricity to flow through one 
of the magnets N.E.S*W., which pulls 
down the armature and makes a dot on the 
record. Tims if the wind Is north, the cur- 
rent will pasa through tlio brush N, Fig. 3. 




Figs. 2*3*- Wind Indicator 
Fig. 4*-Sn«ahlne Indicator 



and the magnet N. Fig. 1, making a dot on 
the record like those shown* The record is 
divided into hours and minutes and thus 
registers the direction of the wind at any 
given time* If Use wind is northwest instead 
of straight north, the magnets, N and W, 
will both receive the current and two dots 
are made on the record* 

The circuit closed at JI Is connected to the 
sun thermometer. Fig. 4, This instrument 
consists of a black bulb thermometer, A, 
Fig. 4. enclosed In a vacuum tube, E* The 
contacts, O, are open when the sun is not 
shining but 111 sunny weather the mercury 
rises and closes them. The circuit thus 
closed Is connected to the magnet, F* which 
operates the link, Fig. 1, and revolves the 
ratchet one tooth a ml mite. This revolves 
the cam which causes the lever, G, to swing 



on its pivot, K, thus making the step-like 
mark on the record. 




The velocity of the wind is measured by 
the anemometer. Fig. 5* which consists of 
four revolving cups. A, which transmit their 
motion to a ha ml on the dial E. This hand 
revolves once every 10 miles, and in doing 
so closes the circuit nine times, it will lie 
noticed that one contact, E, is longer than 
the others. This differentiates every tenth 
mile in the record, ns will he seen later, 
and thereby facilitates counting. The cir- 
cuit thus closed passes through the magnet 
V, Fig. 1, which attracts the armature L, 
and makes an Indentation In the record line 
as shown. The 10-mile mark Is shown ou 
the record ^ Fig. 1, a little before 7 A* M. 

The rain gauge, Fig. 6. consists of a fun- 
nel A, and a tipping bucket E, which swings 
when it has received one- hundredth of an 
Inch of rain. In doing so it Closes the cir- 
cuit at C, which connects with magnet F. 
The same magnet is used for recording suu- 
shine and ruin, hut the records are not con- 
fused except when it rains and shines at 
the same time, which rarely happens. 




Fig. ft— Rain Gauge 
Figs. 7-8 "-Thermometers 



The difference between the fuiirIiIiic and 
rain records can he seen in the sample 






u slurm which oecumt hist mouth, At 3 
o'clock the sun was shining ami ;l light 
wind was blowing from tin* north, which 
shifted at 3:25 and became east. At 3:30 
the sun disappeared ami the wind increased 
until It became a 30-uiile gale. A little 
sprinkling at 3:50 was followed liy a heavy 
min at 4 p, in. The wind then became vari- 
able ami finally tiled dawn to a culm at 4:30, 

The diagram of the circuits thus far de- 
scribed is shown in Ffg. 10, The current fa 
taken from two storage batteries, one of 
which is being charged white the other is 
discharging. The sun thermometer, rain 
gauge* wiml vane and miemoincter are on 
the roof of the luiihliug and connect to the 
recording instrument in the office by wires 
running through conduits, This diagram 
does not show how Hie temperature is re- 
corded, as that is done in another instru- 
ment. 

A bent tube is filled with a liquid, which 
expands when lien ted and moves a brush 




contacts. This causes muff- 
in the recording instrument to move 
a lever which traces a line on a cj Liiidrlcal 
record. The recording thermometer is suf- 
ficiently accurate for all intermediate tem- 
peratures. but the maximum and minimum 
tempera I urea are taken with the thermom- 
eters shown In Fig. 7 and Fig. 8. 

Tim maximum thermometer. Fig- 7. has 
a constriction in the bore at A, which 
causes the mercury to separate, leaving it 
at the maxim urn temperature. The mini- 
mum thermometer. Fig, 8, has a black 
glass Indicator, A* which clings to Tin 1 sides 
of the tube by cohesion. The liquid listed 
I colorless alcohol, and in rising it passes 
the Indicator without moving it, but the 
surface tension is ton strong to allow the 
liquid to pass below the indicator, whirl) is 
always left in the lowest position, both 
of these thermometers are set by swing- 
ing, the operation being the same as that 
used in setting a physician's thermometer. 

Chief of Weather bureau AToore has an- 
nounced that plans are practically worked 
out, which are expected to be utilized with- 
in a few months, which will enable the 
bureau to extend its forecasts from one 
day to a full mouth, 

» * * — 

LOCOMOTIVE AS HOISTING 
ENGINE 



A locomotive that had seen thirty years' 
service, instead of going to the scrap heap* 
is now serving as a liolstiug engine. A pin- 
ion was placed In the center of Ihe main 
axle engaging n large gear on a 20-ft length 
of line shaft which extends out beyond 
either side of the 1 toiler. The winches are 
supplied with sufficient power to lift 200 
tons by a second reduction of gears from 
tins line shaft 

This novel hoisting engine is used in con- 
nection with a marine railway capable of 
hand ling 4.000 gross tuna. 




90 Minuted pecord Qf Wind, Pain and Sunshine 



record. Fig, 9* which tolls the whole story of over electric 

nets 
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MACHINERY PECULIAR TO LAKE STEAMSHIPS 



By L, F, Wilson 



The big engines of a large steamer b a 
favorite subject for Illustration and descrip- 
tion* but the no loss necessary, special ma- 
chinery of a Qreut Lakes liner would amaze 
the landsman. Perhaps the most striking 
apparatus is that for getting rid of the ashes 
from the tirerootu, one or two decks below 
the water lino. The idea is much the same 
in principle us the injector, the difference 
being that water Instead of steam or air is 
the prime mover; and its velocity and in- 
ertia arc depended upon to move the ashes 
rather than any vacuum created. The appa- 
art us is called the "ash gun/ Water under 
from 300 lbs. to 600 tbs. pressure is forced 
through a pipe, usually of about 2-ins. bore, 
to a nozzle which is directed upwards Into 
a larger pipe which la run upwards to the 
ship's side above the water line, at an angle 
of about 45 degrees. Where the nozzle en- 
ters the larger pipe, there is situated a re- 
ceiving box; where the ashes are thrown 
through a hopper directly into tlie stream of 
swiftly moving water. The latter carries 
the nshes and clink era up ami out at high 
velocity* At the ship's side there is a hood 
designed to stop the stream and drop it 
quietly into the water. As this hood some- 
times becomes choked the firemen raise It 
when out of port, and allow the ashes to 
shoot far out at right angles to the steamer. 
The first stones to reach Europe of the first 
American ocean, going steamer was of n 
cmft which vomited fire and smoke and 
whose chief means of defense was a , great 
stream of boiling water with which to re- 
pel boarders and scald the enemy. Had that 
craft carried an '‘ash gun f there would 
have been some real foundation to the ru- 
mor. 

I remember of tm instance where the ash 
gun was started through a mistake of one 
of the water tenders, while this hood was 
up just as we were making port. The stream 
of dirty wafer and hot ashes quickly swept 
the pier of all passengers. 

At each end of the steamer is situated a 
capstan engine. These engines are double 
mid lire placed under the deck and are di- 
rectly geared to the capstan At ports the 
first and second officers handle these en- 
gines entirely with the reverse levers; the 
engines being of the link motion style. Be- 
fore coming into port, the engineer on duty 
turns steam Into these engine leads and as 



the links arc left at center the reversing 
lever is all that is necessary to scud them 
ahead nr hack. They are fitted with auto- 
matic water release so there Is no danger 
of damage to the engine through condensa- 
tion in the piping. 

The blowing engines arc next on the list. 
They arc of a common variety direct; con- 
nected or belted to the fans, These fans 
arc used for ventilating the state rooms and 
for forcing the draft In the boilers, The re- 
frigerating machines closely resemble the 
ordinary stationary Installations, 

Among the most important of the smaller 
engines Is the steering engine. This Is a 
double cylinder winding engine, so designed 
as to haul the tiller In the same direction 
as the wheel in the pilot house Is turned, and 
stopping when the wheel stops. The elec- 
trical installation usually consists of two 
or more direct connected units generating 
a direct current. This current is distributed 
through the ordinary switch hoard to the 
lights and small electric fans, to the dish 
washing machines, etc, One of these units 
is in action continually and both are run on 
the same circuit when the evening load 
comes oa. 

In the crank room of the engine compart* 
meat are situated the pumps. There arc 
pumps for washing the docks, for feeding 
the hollers, for pumping out the bilges, for 
fire stud for other emergencies. Besides these 
there is of course the inevitable air pump 
for the condensers, and the cooling pump 
which forces water onto all the main bear- 
ings. The air pump and the cooling pump 
are direc t connected to the cross heads of 
the main engine. The other pumps are lie 
dependent and are duplex and sometimes 
duplex co[li]XiUhd, Ail of the hidependent 
pumps are so piped that they can he inter- 
changed; that is: the dec k pumps and the 
fire pumps can be used as boiler feed pumps 
and vice versa. The water for the boilers 
is forced into a manifold and then piped to 
each holler separately. Reducing valves for 
nearly all of the auxiliary engines and 
pumps are used to reduce the pressure of 
the steamer's boilers to a pressure more 
convenient for the small engines/ Auto- 
matic force feed lubricators art" used uni- 
versally, both for cylinders and for bearings. 

A very Important little engine Is the re- 
versing engine, The reversing gear of the 




main engine is i>f tin* link motion type and 
is, of tmirs^ too heavy t<j handle hy hand. 
The reversing engine is an upright cylinder 
whose valve is operated hy the re verso lever 
in the eon trolling quadrant. When the re- 
verse lever in pushed forward the valve of 
the little engine is pulled up T the piston fol- 
lows, mul hy means of walking beams the 
links are slowly pushed over to the "go 
ahead" position. The position for shorter or 
longer out -off E s governed by the engineer 
independently hy means of a hand wheel 
and screw blocks. On the gauge board 
above the controlling quadrant are the main 
hoi lev pressure gauge, the gauge register- 
ing the pressure from the reduced lines, the 
vacuum gauge, the revolution counter, and 
the chronometer* In fair weather the cap- 
tain or mate on the bridge computes the 
speed of the steamer and also her position 
by means of the revolution counter whose 
registration is hourly sent to the bridge, 

* ■ t 

PERILOUS WORK OF DIVER 



Kileh spring when the wind blows from 
the northwest great masses of ice are piled 
lip on the west shore of Luke Michigan. This 
ice field often extends out for one or two 
miles from shore, and is many feet in thick- 
ness* A large portion of the ice is ground 
into small pieces by the wind and waves, 
and those are drawn around the intake 
through which the city water is pumped* 
When these intake pipes become clogged the 
pumps are unable to draw any water mid 
immediate action is necessary. 

A diver Is sent out in a boat and must go 
down in the icy water and clear away the 
obstruction. Frequently large pieces of See 
became wedged and have to lie chopped out 



with an ax. The larger intakes are in the 
form or cribs, or piers built up from the 
bottom of the lake, but some t>£ the pump- 
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Diver at Work 



ing stations are supplied through immense 
pipes laid on the bottom. The illustration 
shows one nf these with the diver at work. 




A BALING TRAIN 



A hay baler in Indiana whose work lakes 
hint about tin 1 state lias rigged up a wagon 
train In which be travels ami transports Ids 
machinery, A tract km engine serves as a 



locomotive, a specially bull I wagon contains 
the baling machinery, and another wagon 
carries the boarding ear in which the crew 
™ k, ent and sleep. 



FREEZING AND STORING FISH 



How Our "Fresh" Fish La Preserved lor Years 
Before Serving 



A east 1 in tlii* courts recently where a 
IIrIi mereluuit refused to pay storage on fish 
that hiut spoiled during the three years it 
had been in storage brought the attention 
of an amazed and scandalized public to this 




Panned Fish Pendy for Freezing 



method of preservation. For years past 
most of the “fresh" fish served in our 
hotels and restaurants during a certain 
season lias been preserved by freezing— the 
public did not kuaw about it, Heat's nll- 
However* for limited periods Hie method is 
excellent mid it is only where the fish is 
carried over from year to year that the 
matter is open to objection. The process 
is as follows; 

Only fish free from bruises and blood 
murks are fit lor storage. Some species 
are split and gutted and others are frozen 

round. At the freezer they mptlcd 

From the baskets and barrels En which they 
have been conveyed into washing troughs, 
where, as they pass from compartment to 
compartment against an Incoming current 
of clear fresh water, they are thoroughly 
cleansed. At the opposite end of the trough 
they arc sorted and spanned" according lo 
size and kind. The panning process (merely 
laying the carefully graded fish neatly and 
compactly In flat shallow pans) Is very par- 
ticularly done as it adds much to the ap- 
pearance of the fish after they arc frozen. 
The pans of fish are then passed directly 



into the sharp freezer through a narrow 
aperture and are placed on the freezing 
coils, in 24 hours the fish arc frozen iu a 
solid block and the pans with contents are 
removed to the glazing room. Hero pan 
and al] is dipped into a molting tub, con- 
taining water, cold but still warm enough 
to loosen the fish from the pans* says the 
Cold Storage and Ice Trade Journal* Thence 
the pan goes to the knocking block and a 
blow on the corner turns out the fish in a 
solid frozen block. This block then re- 
cel vos a final coat of protective ice by pass- 
ing through water in the glazor, and It is 
ready for the storage room* Here they are 
piled in tiers like lumber, the stacks reach- 
ing from floor to veiling. As soon as op- 
portunity offers they are Jinxed. The boxes, 
when stored, are elevated a few inches 
from the floor and strips one or two inches 
thick laid between them ns they are tiered 
to allow the cold air to circulate. 

From time to time the fish are examined 
for drying about the nose and when lids 
appears they must be reglazed immediately. 
Kino or ten months is the greatest length 
of time fish can bo carried In Mils way and 
kept in good condition. 



A HEATER FOR HOTBEDS 



An apparatus for heating hotbeds, tlic 
invention of a Delaware man, consists of a 
furnace embedded in the ground and a long 
inclined flue for heating the bod. The dis- 
til m-e between the flue mul bed being great- 
est at the furnace, gives the adjacent parts 
of the bed no more heat than the most re- 
mole portions. The openings at the end of 
the flue also help to keep Hie bent evenly 
distributed. 

The bed* about 50 ft. long and 10 ft. wide* 
is supported by cross pules, an air space 
being left between the poles and the Hue. 



The furnace is designed for burning wood, 
but any other fuel may be employed. The 
supply of air can be regulated by the ad- 
justable openings at the furnace and the 
damper in the shirk, so that the apparatus 
may he run during the night without requir- 
ing any attention. 
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NOTABLE FOREIGN LOCOMOTIVES--N 0 . 4 




AN OLD BELGIAN LOCOMOTIVE— This engine is interesting Jti appearance, the 
water tank being arranged in front to distribute the weight evenly. The wheels have 
no brakes, but a shoe is lowered on to the rail and the whole weight of the engine 
can be forced upon it. This engine Is used for shunting purposes near Brussels. 



TELEPHONES TO CALL EMPLOYES 



Many concerns which have frequent oc- 
casion to summon some of their most ex- 
peri enroll men for emergency work outside 
of working hours are having the telephone 
company Install phones at their residences. 
Street railway companies and railroads are 
doing this to a considerable extent. In the 
case of shop superintendents ami foremen h 
they can often give the necessary orders 
without going to the works, besides the ad- 
vantage of getting Immediate action. 



RAILROAD TIES FROM JAPAN 



The Pacific Coast is noted for its many 
vast timber belts, and for that reason It 
may appear a peculiar circumstance that 
oak railroad ties are now being shipped in 
grout quantities from the Orient — Japan es- 
pecially. Yet such is the case. 

The big freight -currying steamship ‘‘Hazel 
Dollar” is now on the way from Japan to 
Guay mas, Mexico, laden with oak railroad 
ties, This vessel Is bringing 3.00ft. 000 feet of 
ties. She is being closely followed by the 
large British steamship “Comerle” which 
brings 2,500,000 feet of these ties. 



Up to the present time, the Pacific Coast 
hud a monopoly In the manufacture of rail- 
road ties, but the Japanese timber concern# 
are reaching out for the business and have 
succeeded in securing the contract for the 
American railroad now in course of con- 
struction at Guay mas. Other shiploads are 
to follow soon. 

The producers of railroad tics on the Pa- 
cific Coast do not fear the competition of 
the Japanese. They claim that the oak 
ties, have been given a thorough trial by 
the different railroads in the country and 
found to possess but little durability. The 
American producers aver tlmt it is the ex- 
treme cheapness of the Japanese oak ties 
that causes any demand for them. 

+++ 

Alaska tin, it is prophesied, has a great 
future before it. It is now being smelted 
on a small sente at Seattle, Wash., nml this 
smelter is soon to be enlarged to handle 
tin ore concentrated at Teller. Alaska, 


A cheap "phone rate Is being agitated in 
England, The sum named is 24 cents a 
week and if tills, change is realized Great 
Britain will have one of the lowest rates 
on record. 
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TRANSPORTATION FACILITIES IN 
ALASKA 



From White Horse to Dawson— A Novel Sleijfh 
iRLJe in (he Frigid Zone 

Alaska is not alone the land of the gold- 
seekcr; every year increasing qu in liens of 
tourists cross Its frozen leagues In search of 
novelty such as is to be found nowhere else. 
Excellent transportation facilities are now 
afforded these persons by the White Pass 
and Yukon Route which maintains a mail, 
passenger, express and fast freight service 
over the government trail. 

The regular route is by ocean steamer from 
Puget Sound ports to Skaguny and thence 
by train to White Horae. White Horse Is 330 
miles from Dawson and between these two 
points ply wheeled vehicles in summer and 
passenger sleighs In winter. The rate for 




The Overland t« Dawson, V, T* 

the sleighing trip is $100 northbound and 
$75 southbound. The distance is covered 
in a little less than five days, traveling only 
in day time and stopping at roadhouses over 
night. Accommodations at roadhouses are 
not Included In the passenger’s ticket. These 
places arc well-kept, clean and comfortable. 
Meals are served at $1.50 each and a bed 
costs $1.00 per night. 

The passenger sleigh will accommodate 
from nine to fourteen passengers, 1,000 lbs. 
of mail and express, and 1.000 lbs. of pas- 
senger baggage. Each passenger can take 
25 lbs. of baggage free mid must pay 30 
cents per lb. for all In excess of this amount. 
Big fur robes and, in very cold weather, 
foot warmers, are furnished for the passen- 
gers’ comfort. Relays of fresh horses arc 
made cadi £0 miles and every possible at- 
tempt is made to avoid delay* 

The rate for the wheeled vehicle trans- 
portation between White Horse and Daw- 
son In the Hummer u $125, Freight rates 
are 20, 25 and 30 cents per lb., according 
to class, with a special rate for shipments 
exceeding 10 tons. 



SOUNDING BALLOONS FOR AERIAL 
EXPLORATION 



If man's dream of aerial navigation be 
sometime realized* a foreknow lodge of the 
element with which lie must cope will be 
of Inestimable value to him. ill various parts 
of the world exploration of the air by means 
of miniature rubber balloons and with a 
view to ascertaining direction and velocity of 
air currents, temperatures and other atmos- 
pheric conditions is being carried on. The 
arrangement by which the self-recording ap- 
paratus for securing this data is carried up 
for distances more than eight miles above 
the earth and then caused to drop at the 
proper moment is very simple, but most hi- 
gen tons. 

The method was contrived by the noted 
meteorologist, Prof. Hugo Hcrgesell, of the 
University of Strassbiirg, who conducted a 
number of experiments with it from a ves- 
sel in the Mediterranean. The lml loons used 
arc not more than 7 ft, in diameter* of the 
best quality of rubber and sire black in col- 
or. so they can be distinguished at long dis- 
tances. They arc inexpensive, an essential 
feature, as one balloon must he sacrificed at 
each experiment, says a writer in the Sew 
York American and Journal* Two balloons 
of the same size* but one containing a great- 
er amount of hydrogen gas than the other, 
arc sent up at the same time. The balloon 
containing the greater quantity of gas car- 
ries a buoy or float; the other balloon car- 
ries the thermometer and barometer. They 
arc sent up connected by a light cord 150 ft. 
long. As the balloons ascend higher and 
higher and simultaneously arc carried away 
from the point of ascent, the vessel from 
which the experiments are conducted starts* 
in hot pursuit. A cloudless day with low 
wind velocity has been chosen and the tiny 
black specks can ho seen a great distance. 
Suddenly the bag containing the greater 
quantity of gas, and which is nT course the 
length of the 150- ft, cord higher than the 
other, is seen to hurst and fall rapidly, drag- 
ging Us companion with it until they float 
on (he water and the vessel hauling along- 
side draws them to the dock. As will ly* 
understood, the purpose of the balloon carry- 
ing the float is to keep the other from reach- 
ing ail attitude where it would burst and 
this it does because the greater pressure of 
gas against its envelope causes it to explode 
first and if falls. 

In this way much valuable information 
has been gathered. The greatest height 
reached so far is 8J miles above sea level 
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All tii* articles ap- 
pearing In thU de- 
part merit are reprint- 
ed, In book farm at 
the end of each year. 



SHOP NOTES 



Gontrt btlti ons to 
this department are 
invited- It you have 
worked out a good 
idea or know *1 one, 
please eend it in* 



A BOLTING KINK HOW TO CUT A BELT 



A good way to bolt a plate or angle iron 
to some other structural piece, having bolts 
in it but so short that the nuts come just 
flush with the ends, and where you cannot 
take the holts out to put in longer ones* 
is as follows; 




Using Short bolts 

Countersink the holes in the plate or an- 
gle to be bolted on, then screw the nuts 
on an old bolt and grind them down taper 
to lit the countersunk holes. — Contributed by 
Tbos. McIntyre, 401 Root St., Chlaago, HI. 

4 ■ » 

GOOD FLOOR POLISHES 



1. Put a small quantity of spermaceti in 
n saucepan on the Are and mix with it 
enough turpentine to make it fluid. Apply 
to the floor u thin coat, using a piece of 
flannel for the purpose. Rub with dry flan- 
nel and brush the same way oak status are 
brushed. The rubbing and brushing process, 
Says the Practical Carpenter, take a long 
time, if properly done. 

2. Dissolve lb. potash in 3 pts* water 
In a saucepan on the fire, and when the 
water boils throw in I lb, beeswax cut up 
Into Renal! pIccOH, .Stir until thy wax is 
melted. If the polish is too thick when 
cold, add morn water. Apply with a brush, 
painting the boards evenly, mid when dry 
rub with flannel tied on the end of a broom. 

— 4*4 



TO MAKE A RIVET SET 




To make n useful rivet set, 
take a square head bolt, cut it 
o(T 4 in. from the head and 
drill a -in. hole in the bottom. 
— ■Contributed by Wm, T. Acker- 
man, 1311 Stockton St. Balti- 
more* Inch 



If one lacks the regular tools for cutting 
a belt a good Job may he accomplished 
with only a knife, a vise and a block of 
wood. The wood should be the same width 
as the belt or a little wider and should 
be fastened in the vise about % In, below the 
top of the jaws. Drive the knife in the 
wood making the distance between the jaw 
of the vise and the knife blade, the re- 




quired width of the belt Then draw the 
belt through as shown.— Contributed by J. 
J. Hunziher, Cleveland, 0. 

4*4 

A JIG FOR FILING SMALL WORK 



For the benefit of bench men or any 
one who lias to file small work requiring 
n perfectly flat surface, the following device 
Is described. 




A block 13* similar to those generally used 
for filing small work, is mounted In a frame 
F by thumb screws F which allow the block 
to swing and thus prevents rounding the 
ends of the work. The adjusting plate A 
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FOP U LAP M ECU A NIGS 



ha& a sliding rod R with a hole in the cen- 
tre H to receive the pointed thumb screws 
S, the rod R being adjusted and held in 
place by the thumb screws T. 

The frame F may be either of wrought 
or cast iron, and should have screw holes 
In the bottom to fasten It to the bench. 
The wood block B is fitted with pins to 
hold the work. The adjusting plate A 
can be made of brass or oast iron and the 
rod IX and thumb screws S, T are made of 
steels— Contributed by C!. D. IS., Spring field. 
Mass. 



SOLDERING IRON HOLDER FOR 
BLOW TORCH 



A device for heating soldering irons very 
quickly and with little fuel consists of a 
sheet iron pocket A, Fig. 1, and a ft-iu* stove 




Holder For Heating a 3oJ£ering Iron 



holt B for fastening to blow torch. Cut a 
piece of No. IS sheet Iron to the shape shown 
Iti Fig. 2 and drill holes for the tV*in. stove 
bolt m shown. Bond Ihe sheet Iron as 
shown in Fig. 1 and fasten to Ihe burner, 
and the heater is complete.— Contributed by 
CL L. Housiiinu, Prattville, Midi. 



MOW TO SENSITIZE SILK 



Prepare a solution by pouring 10 oz. boil- 
ing water on i>0 gr. ammonium chloride and 
30 gr. Iceland moss^ allow to become nearly 
cold, then filter, Soak the silk In this solu- 
tion for 15 minutes, let it dry, then sensitive 
it by soaking for another 15 minutes in a 
sliver nitrate solution (20 gr, to the ounce) 
with ft little nitric add added* Dry the sen- 
sitized silk in the dark room and treat pro 
clsely as P. O, P. To obtain good results 
the printing should be very' dark. 



HOW A STEAM TURBINE WORKS 



The turbine mode of propulsion, which is 
so rapidly finding favor as a marine pro- 
peller, Is most aptly described by the well- 
known figure of a pin w heel, says Marble 
Journal. The turbine, in fact, Is a series of 
pinwheeJs, one behind the other, fixed to 
a shaft which turns with them. Now every- 
one knows that when a plow heel is blow n 
upon it revolves. For this motion in the 
turbine a jet of steam is employed* Fixed 
to the Inside of the cylinder in which the 
propeller revolves is a series of stationary 
blades projecting into the space between 
each wheel and set at such an angle that 
they will deflect I he stream of steam to 
strike the propeller at an angle which will 
give the most force. 

The Parsons turbine consists of a cylin- 
drical cast' with numerous rings of Inwardly 
projecting blades* Within this cylinder, 
which Is of variable internal diameter. Is a 
shaft or spindle, and on this spindle are 
mounted blades* projecting outwardly, by 
means of which the shaft is rotated. The 
former are called fixed or guide blades, and 
the latter revolving or moving blades. The 
diameter of the spindle Is less than the In- 
ternal diameter of the cylinder, and thus: an 
annular space is left between the two. This 
space is occupied by the blades, and It Is 
through these the steam flows* The steam 
enters the cylinder by means of an annular 
port at the forward end: it meets a ring 
of fixed guide blades which deflects It so 
that it strikes [lie adjoining ring of moving 
blades at such an angle that it exerts on 
them a rotary impulse. When the steam 
leaves these blades it has naturally been 
deflected. The second ring of fixed blades 
is therefore interposed, and these direct the 
steam on tn the second ring of rotating 
blades. The same thing occurs with suc- 
ceeding rings of guide mid moving .blades 
until 1 lie steam escapes at the exhaust pas- 
sage 

■ — — 

TO REMOVE BROKEN SECTIONS 
FROM A MOWER SICKLE 



Place the sickle in a vise with the points 
of sections down. Screw the vise up tight 
enough so the sickle bar will not go through. 
Then with a heavy hammer drive the 
broken sections straight down. Hoc stroke 
will remove each section* if properly made. 
—Contributed by J* J. Hogan, Parnell, Iowa* 





-TL AX 



x..' 1J. « Ju.1 J. in 



Ml 



SIMPLE TELEPHONE LINE USING wins 6G rents, Total, $3*43.— Contributed by 

RECEIVERS FOR TRANS* Edward Band, 1232 A V right wood Ava r Chi- 

MITTERS e«sr<t 

An ordinary telephone receiver— the ear 
piece — can he used for purposes of transmit- 
ting and receiving on lines of reasonable 
distance. In this case u push button and 



REPAIR FOR LARGE HOLE IN 
OUTER CASING OF 
AUTO TIRE 




No Transmitters Used on 1 his Line 



Call bed must be Installed at each end of 
the Htiii with which to make the call. A 
reader writes as follows: * l I have always* 

been interested in your shop notes and am 
sending you a diagram for a simple tele- 
phone. It consists of two receivers, into 
which the words are spoken and heard al- 
ternately, mid a ringing attachment. It 
gives very good results, as I have one to a 
friend's house some 500 ft. away, which 
works as well as the larger, complicated 
telephones. Anyone can easily put up a tin* 
and make the connections by following the 
diagram shown. A 2- wire line 1# required, 
also grounding at each end. In the diagram, 
A, A* are the line wires? B, B, receivers 
which also serve as transmitters; C, C r cull 
bells; D, D t push buttons; E, E batteries; 
and F, F. the ground connections. The cost 
of such a line, say 500 ft, is about as fol- 
lows: 1,000 ft No. 14 galvanized iron wire* 

75 cents; 2 receivers, $1; 2 sets call bells* 



The nut tor hi Is required are a piece of old 
outer casing for the patch, of length and 
thickness according to the size of the hole; 
a lacing need ic, and n piece of cord or tape 
to I a co the patch on with. 

Trim the ends of the patch bo it will fit 
evenly on the tire and punch lacing holes 
Ju the sides so it can be laced over the 
tiro. The outer casing and patch should 
he the same diameter. Put the patch over 
the tire and lace us tight us possible, thou 




Repairing mrt Auto Tire 



put the fire on the wheel. Fig. 3 shows the 
patch laced on the tire. 

- + » ♦■ 

HOME-MADE FOOT-POWER SAW 

In si end of ho lug a back-breaking, tedious 
hardship* sawing wood may be made a 




idea sunt exhilarating ex- 
crcise* Any person with 
even a slight knowledge 
of tools can make a foot 
power saw. The Illus- 
tration will sufficiently ex- 
plain how it Is done. My 
machine was constructed 
from an old bicycle frame 
and buck saw, the recipro- 
cating motion being ob- 
tained by the use of a 
crank pin and connecting 
rod uk shown. The upper 
lever raises and lovers the 
saw and the lower lever 



push buttons and four batteries, fl.02; 18 clamps the wood in positlmi.-— Contributed by 
insulators and 100 ft. No. 18 mimmeiatoi Ik Ponton, Northampton, Mass. 




SHOOTING OFF AIR PISTONS 



HOW TO GALVANIZE IRON 



Wlien stripping an air pump for over- 
hauling, it Is often difficult to remove the 
air piston. A correspondent of Railway ami 
Locomotive Engineering shoots it off. 

The device which was used with S-Iu, and 
9%-ln. air pumps consists of a block of ma- 
chine steel 2 ¥j Id. square by 7^4 In. long. 
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For Shouting all Air Pistons 

having two IHn, boles E% in. apart for 
%-in, bolts and a hole 1% in. in diameter 
and 1% In. deep, with fuse hole drilled 
through in the center of the block to hole 
for the end of the piston rod to slip in. Then 
a thimble full u£ gunpowder and a leather 
wad with some paper, if necessary* is 
rammed In. The block is bolted up to the 
air piston, some powder is put in the fuse 
hole and touched off with a heated rod. 

The piston will be removed without burr- 
ing the threads or breaking anything. It is 
well to set up a block to keep the piston 
from going too far. 

+ * ♦ . 

AN UNBREAKABLE S-WRENCH 



Forge down a piece of old buggy spring 
as at A* then work it on the edge of au 
anvil io a diamond shape by stovlng as at 
E Punch a hole in each diamond- shaped 
part a little in front of the center and cut 
out to edge. Drive in a punch to spread the 




jaws, and bend one each way sideways and 
work to shape on the edge of the anvil. 
Bend back straight and finish on the handy, 
leaving Jaws with a diamond corner as at C, 
This wrench will not break ns those made 
In the usual way (D) often do, T find that 
old springs make the bent wrenches.— Con- 
tributed by 0. V. Simpson, Hersmnn, III, 



The two general methods of galvanizing 
are the dipping process und the electro- 
plating process. The dipping process Is the 
one generally used, as it protects the iron 
and prevents it from rusting to n greater ex- 
tent than the electro-plating method. There 
are some articles* however* which require 
electro-plating* especially when a very tliln 
coating of zinc is required. 

In the dipping process the article is first 
dipped in a solution of sulphuric acid. It 
is then placed in a solution of hydrochloric 
acid* and after drying is immersed in the 
molten aine. Compressed air lifts are gen- 
erally used for handling large work, and 
small articles are sometimes placed in per- 
forated ladles. The troughs for holding the 
acids are usually made of wood* and the 
tanks for melting the zinc are made of steel 
1 in. or more in thickness. The melting is 
usually started with lead, which melts first 
and surrounds the zinc. This saves time in 
melting and prevents over-beating the tank. 

This process is very wasteful, as the 
amount of zinc deposited on the work is 
only about 53% of that put into the tank. 
Of the remaining zinc nbout 3ft to 40% Is 
converted Into dross ; IS to 20% oxidizes and 
rises to the surface; and 5% or more evap- 
orates. 

The dross is an alloy of zinc and iron and, 
being heavier than zinc, sinks to the bottom 
of the tank and Is often very difficult to re- 
move. It Is sold at n considerable loss and 
is used in making zinc oxide for paint. The 
skimmingH are also sold, hut the evaporated 
portion, of course, is a total loss. 

A new process for galvanizing has been 
perfected lately which will probably be less 
wasteful than the one described. The new 
process Is as follows: Pickle the article to 
be galvanized for a few hours in a solution 
of 1 part of sulphuric acid (concentrated) 
in 100 parts of water. Use n wooden or 
porcelain vessel for this process. Then 
scour the article with a brush* wash well 
and place In a solution of lime and water 
until ready for the galvanizing process. 

Just before galvanizing Immerse the arth 
ele in a solution of zinc chloride and am- 
monium eblorlde until bubbles appear on 
the surface of the metal. To make this so- 
lution place zinc in hydro- chloric acid until 
no further notion takes place, decant, and 
add sal ammoniac. Dry the metal with the 
Aim of bubbles on It on a heated Iron plate* 
then place In a hath of heated zinc, "Be 
very careful Dot to overheat or ‘burn* the 






jsinc,” warns the Model Engineer* Loth! on, 
and to prevent the oxidation or the metal 
place either gome sal ammoniac or charcoal 
on the surface. Withdraw the article from 
the molten metal and beat it to remove the 
excess of zincs 

This process is excellent for fittings used 
for yachts, water motors, etc., ns inm cast- 
ings thus treated will resist the action of 
water for n considerable time* 



TIME FIRE KINDLER FOR COOK 
STOVE 



An alarm clock can be connected up to 
light n lire in the cook stove at the time de- 
sired, and thus save one getting up before 
the kitchen is heated- 
Drill two holes In the stove and screw lit 
two eyes (A Ah then place a rod (B) with 
a spring in the eyes as shown* In the 
end of this rod drill a hole to receive the 
match* If the match is too small to stay 
in, use a wedge to hold It* On the eye in 
the middle of the stove solder a piece of 




Time Lighter lor Cook Stove 



stiff tin, so that the match will be drawn 
against It when the rod is thrown by the 
spring* 

Solder a nail (D) to the key of an alarm 
dock and place the clock on n shelf near 
the stove. Under the shelf use three screw 

eyes (E E E) to hold a perpendicular rod 

(F) connected with the stove rot! as shown, 
and with the alarm key by a stout cord (G)* 
Set the alarm for the time you want the 
Ere kindled and have the kindling device 
in readiness, as illustrated. When the 
alarm runs down it will wind the Cord G 
on the nail D attached to the key and thus 
pull rod F off of the end of rod B, which 



will be thrown by the spring and so strike 
l be match. A piece of paper, or other 
easily inflammable materia k should be 
placed near the match so the flame will 
catch,— Contributed by 0, E* Vessels, 313 E* 
Yorwood St., Indianapolis. Ind. 



TO KEEP SHARING BRIGHT 



A good way to keep shafting bright Is 
to cut rings cither of fibre or leather and 
put two between each hanger and pulley— 
or three if they are very far apart. The 
ring (A) can ho put on the shafting fCK 




by cutting a slit (11) in one side. When the 
shafting is in motion the rings travel Mck 
and forth on it*— Contributed by VV. J. Slat- 
tery, Emp worth. Pa. 

■ 

TO ENAMEL ALUMINUM 



A coating for aluminum ware, aiming to 
produce n coloring of durable character or 
In rendering the surface adapted to enamel' 
mg can be obtained by n process patented 
in Germany, according to Metallurgies, by a 
Mr. Lang. The surface Is covered hi the 
first instance with si solution of si ijiiick- 
silver compound— as, for instance, chloride of 
mercury— and by this means u coating of 
ahum mini amalgam is obtained. After this 
is removed a very active process of oxi- 
dation of the surface Is said to hike place, 
which action may he interrupted by strong 
heating, and the aluminum oxide will serve 
as a foundation for the enamel. If during 
the process of oxidation the metal is ex- 
posed to the action of chromic acid or other 
suitable chromates or to some other readily 
reducible substances, these compounds arc 
at on™ reduced. The action of beat may 
also be employed to give different colored 
coatings, and the colors obtained may be 
gray, green, brown or Mack. They are said 
to resist the action of fire nnd render the 
aluminum more difficult to melt, 





DEADENING THE SOUND OF AN 
ANVIL 



Tf the anvil block Is wider than the base 
of the anvil, liew it down to fit, then bore 
n %-ln. hole through the 1 flock 10 or 12 in. 
from the top. Make four %-tn* bolts with 
%-in. eyes and a %4u. bolt long enough to 

go through the block 
and take two eyebolts 
on each side. Make 
yokes of % by 1 in, 
stock and punch or drill 
%-ln. holes in each end. 
Measure the anvil so 
sis to have Hie bolts 
hug it closely; put the $i~lu. bolt through 
the block, slip on the eyebolts, put on the 
clamps and nuts and tighten up, A cor- 
respondent of the American Blacksmith 
who devised tills method, says that it will 
both bold tlLG anvil securely and effectually 
deaden Its ring. 

— 4 * » 

CUTTING WINDOW GLASS 



When a pane of glass is broken and you 
have no Sight to tit, a larger glass can be 
cut to size by the following method; 

Moisten a cloth with vinegar or turpen- 
tine ftud wet the light where you Intend to 
cut it. Break off a piece of a triangular file 
and proceed as with a glazier's diamond. 
Double A glass can he cut successfully in 
this way .“Contributed by E Kuospe, Cly- 
maiij Wis, 



TO KEEP STEAM HOSE FROM 
BLOWING OFF WHEN TUBES 
ARE BLOWN 



Thread one end of a piece of %-Jil pipe, 
6 or 8 in. long, and heat the other end as 
hot as possible without burning. Put the 
pipe over the horn of an anvil and peln with 
a light hammer to a bell shape, as at A in 




Pipe Pelned to Prevent Hose Blowing off 



the sketch. Work the pipe Into the hose 
and put on a good fitting clamp, as at 11. 
The harder it pulls, says the Engineer’s 
Be view, the tighter it will get Couple the 
hose to the steam pipe with a dart union, 
which makes an excellent hose coupling, and 
can he screwed tight with the hands. 



CONTINUOUSLY RINGING 
BURGLAR ALARM 



A continuously ringing burglar alarm is a 
very simple affair, the only addition to the 
ordinary alarm being a one- point switch 
(which may he home-made) and a little 
wire, so if one has an alarm, this may lie 
made without extra expense. 

Connect up the alarm, battery and boll In 
the usual manner, but shunt In the one- 
point switch, A r ns shown In the sketch. 
Then nearly close the switch and fasten 
the movable end to the tapper of the bell 
by means of a small copper wire soldered 
to it and a piece of string. (The string 
should not be omitted, for the switch, which 
works very easily, might bo pushed off con- 
Election by the stiff copper wire,} 

The arrangement that starts the alarm 
ringing is seen at the left. Tf n burglar 
in entering pulls the string the pivoted lever 
B will make contact with terminal C at one 
side and the bell will ring; and if in en- 
deavoring to stop the alarm, he cuts the 




string, spring l> will move the lever so that 
it contacts at the opposite side of the ter- 
minal and the bell will ling On. With 
the ordinary alarm, should a burglar hear 
the bell he need only step back from the 
string or close the door or window, if the 
string Is attached to either of them, and 
the chances are that the bell would not 
be heard; but a loud bell ringing continu- 
ously is sure to awaken someone.— Contrib- 
uted by Jack Stair, 258 E. Market St, York, 
Pennsylvania. 

Before putting screws In soft wood fill the 
holes with thick glue, or if glue is not con- 
venient, put powdered resin around the boles 
and lieut the screws before driving. The 
Practical Carpenter says this will keep the 
screws from working loose under strain. 









Common Forms of Pipe Rends 



Cvurt*t/ V*Um ft »rl<l 



t i* ir ■ idKtrt “Lillid Tbrt 
.1 ‘ mi n:»‘lr tpm 

• r||*' n.vH«Ui*J 

Uf-PTfel^l fer.i l&r&A i r r "1[ 



i if ■ i -C'-'ihi >fi bf n-1 '. V I 

n-tu-n Tri-ifUTT 11 .'J ntf-jr 
I-i.-m filler*, ter 



he p»— 



hg 9 — Jf Mlf fii ; -n ■ ! 
fl^llil! mirSilb.r-i, T.. 
m:* »•**''! 'leu?'-- 



Km ■ qyidttT 

tv- i to iiilI >rr*l nintfi 
tlotd 



Fu t— i' iwn.t tM*iiri| in 1 
■ ' i J if'!: 1 , I’jii ■ iIVvv I-.’ 

f irtiiUT 



r* «- Liitierv ( I iJi"" * inch V 
in hriSfiit-'l . 'J».l in ii in h nui ['•tit bn* 

tiillSi* mu c( l*[***|an kMl - i|. n IE:* 

v •■i.l i.-i “ irHrri.lib 19 i L‘ Urn I t'ht luU 
14ft ut tkr ?ipr Scr*Mi£ hI Hi Kitmr EiialnbEp 



L- 

E ■ r lima ■ 
t Uc-iiEtre ’itneir 
Kim 



t .r' ’ f L*«p. K, a'riLicr l lirv (: 

" i I-. * nrMM. r H[f c*n b uatij -u*lv it 

*-jrKtl VT unilipp put» 



COPPER PLATING WITHOUT A 
BATTERY 



Make the plating solution by dissolving 1 
02 . sulphate of copper (blue vitriol) in 8 oz. 
water and then » tiding \ii oz, sulphuric acid* 
Get a piece of zinc about % in. thick and 
2 in. square and solder to it at its center 
one end of a piece of copper wire 18 In, Jong 1 , 
Then wrap a thick rag arouml tlie zinc, 
tying it close. This is t he plate. 

Carefully clean the tin, iron or brass arti- 
cle to be plated, ho that it is free from 
grease; sand and soda is good for this pur- 



pose. Now fasten the other end of the wire 
to the article. The wire must be bright in 
order to make a good connection, Dip a 
sponge in the plating solution and rub It 
over the article. Wherever the solution 



touches it. will immediately coat the metal 
with copper, and the longer you rub the 
heavier the routing will bo.*— Contributed by 
Ira Kmery, 12 K, Simpson St., Day ion, Ohio, 

’ — *■ » 

TIME INDICATOR FOR PLANTS 



The time indicator Illustrated was origin- 
ally used in a mill to show the actual num- 
ber of hours the mill ran throughout the 
week. The device could be adapted to 
other plants for the same purpose. 

Figure 1 consists of a 
speed indicator, two batter- 
ies and an eight-day clock. 
When the mill is shut down 
the hand of the indicator 
points upward and when 
the mill is at proper speed 
the hand points downward, 
A .small cog-wheel, having 
eight cogs U fastened on 
the hour stem of the clock, 
says a correspondent of the 
American Miller, and the 
other cog wheel has 112 
cogs. The small wheel 
turns around twice in £4 
hours, and the larger one 
makes one revolution hi 
seven days. A chart (Fig. 2} is fastened 
on the large wheel and is punetured by 
t he magnet (Fig, 3) every time the hand 
on the indicator passes the button in either 
starting or stopping* 




Time Indicator for Plants 



SUBSTITUTE FOR BATTERY 
INSULATOR 



Sometimes the porcelain insulator which 
insulates the zinc from the curl ion In a cup* 
lHiii cylinder buttery becomes lost or broken, 




Improvised Battery [n&iilator 



and If one cannot be procured right away* 
litre Is a good substitute* (Jet u bottle with 
a flange on the neck, break the neck (A) off 
and insert the zinc (B). This insulator will 
bo just as good as a porcelain one.— Contrib- 
uted by \\\ J. Slattery, Ema worth, Pa. 


HOLDING RISTON RINGS WHILE 
FILING 



In filing piston rings to lit, the following 
scheme for holding them will be found con- 
venient: 

Lay the ring on a l2xl4xl 3 J &-in. board as 
shown in the sketch* mark holes A and B 




To Mold Piston Rings 

and drill for Vi -hi. pins, snug fit. Bo not 
drill clear through the board. Make three 
Yi'in. pins large enough so that when in 
place they will be * its. below the top of 



the ring. Make a wedge of Yi in. stuff 3 in. 
long with l A in* taper on that length. Lay 
the ring on the board, touching pins A am l 
B, and drill hole Ji so that in placing the 
wedge the ring will be forced against A 
and Ik 

By having several boles % lu. apart, rings 
of different dia meters can be held In place 
on the board while filing*— Contributed by 
F* Clausen, 121 Vine fit, Ravenna, Ohio, 

— - — ♦ » 

TEST WIRES IN BOX ANNEALING 



Where the met had of annealing by pack- 
ing the pieces in an iron bos with pow- 
dered charcoal and subjecting the whole to 
the heat of the furnace for a length of time 
suited to the work and then allowing to 
cool slowly is employed, test wires should 
be used to determine when the contents of 
the box are red lint. The wires should be 
& in. In size and run down through Yi 'ii, 
holes at the center of the cover of the box* 





Test Wires In Box Annealing 

None of the pieces should come nearer than 
2 in, to the box at any point, far if the box 
is cost-iron It will take the carbon from 
the steel* says the American Blacksmith. 

When the last layer of pieces is packed la 
the box so they do not come loo near the 
box nor Jess than Vi in. of each other, fill 
the box with charcoal, place the cover in 
position and sea! with fire clay* Kitn the 
tost wires through the cover to the bottom 
of the box n ud when the fire clay is dry, 
place the box in the furnace to heat* flive 
It time to heat through, then remove one of 
the test wires, ir the wire is red hot for 
its entire length, the eon tents of the box are 
of the rigid temperature. If the wire is not 
red hot, Jet the box remain a time, then 
draw another wire, proceeding this way un- 
til you pull n wire that red hot. After 
a few inn Is one will be able to gauge the 
time required without the use of the wires- 



TEST POLE FOR RURAL TELE- 
PHONE LINES 



TOOL FOR REMOVING DENTS IN 
GUN BARRELS 



A test pole flt the city limits for testing 
rural lines when there are many of them 
connecting with t Iso city wires is a great 
convenience, says the Ain erica n Telephone 
Journal. When heavy Iron wire is used for 
the fanners’ lines it is very difficult to make 
a test when the line has to be opened and 
later a splice made for closing the connec- 
tion. 

The test pole should be located at the 
city limits and to separate the farmers' 
lines trout the city lends definitely* the 
wires should be dead-ended upon double 
grooved insulators. In making the dead end 




leave the end of the wire about 1 in. long 
projecting from the final turn of the spiral 
used for fastening. To this projecting end 
solder a soft copper tie wire 14 In, long. Ar- 
range each of the four ends terminating 
Upon tbe two insulators in this way. Then 
join the copper wires for the city and coun- 
try ends of the line by means of test con- 
nectors, to allow the line to be quickly 
opened and closed again after the tost is 
finished. The copper tie wire is flexible and 
can be bent Into any desired form. It Is 
also easy to make a transposition at this 
pole, if necessary. Referring to the illus- 
tration the arrangement of the connections 
on the test pole is as follows: Line ties 

R* C t have long ends A, E, to which are sob 
dered copper extensions D, F, The line is 
carried through by connector G, 

♦« *■ 

To keep plaster of parls from hardening 
so quickly mix It with vinegar instead of 
water, — Gordon M. Backus, Hackensack, X. J. 



A good tool for removing dents in gun 
barrels is made of two pieces of ^-in. half- 
ronnd iron, one piece (11 J SMriu. long and 
l he other piece (A) £ in, long. Put the 




F()f Removing Dents in Gun Barrels 



plod's together and file them clown until 
they are slack at the muzzle of a 12-oz. gun 
barrel. Put a tV-iti. rivet in the longer piece 
in. from the end, and in the short piece 
drill a hole in which the rivet will fit loosely 
to keep the pieces together in the barrel. 
File tbe 3!^iu piece oval, as in the 
sketch, and make si short taper wedge so us 
not to stick too tight In the spreader. Now 
place fool in the barrel opposite the dent 
(short piece next to dent), warm the barrel 
on a hot Iron at the dent, put oil on the 
wedge and drive with a light hammer*. The 
dent will come out very easily. A good size 
for the wedge is about 18 in, long and made 
of a suitable stock, 

With a little care and good Judgment, 
writes a correspondent of the American 
Blacksmith, very bad dents can bo removed 
with this tool. 

< 5 ^ - 

SCREW CLAMP WITH SPHERICAL 
BEARING 



For holding objects 
parallel surfaces, such 




the under jaw allow 
out of parallel that 
called for. 



that do not present 
as I-beams, etc., the 
clamp illustrated is 
useful. It Is made 
of n steel casting, 
says Machinery, and 
lias an I cross sec- 
tion with stiffened 
back, and if sprung 
can bo brought back 
to proper shape 
w h e n h o t, like 
forged ones. The 
spherical bearing on 
s all the adjustment 
is ever likely to lie 
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POPUL A R MECHA NTCS 



CHISEL FOR CUTTING ON A LINE 



A very good cold chisel can Ik? made of 
i 7 c or Vj in, square tool 
Steel % v L I J | MlC slojm UN UNO 
side only. The bevel imiy 
be in one angle or two, 
as shown in the sketch. 
C in each ease indicates 
the flitting edge. This 
chisel is especially useful 
for cutting oil a line. In 
cutting sheet metal tlie 
workman can see his line 
perfectly ns he proceeds*— 
Contributed hy Cedi Mar- 
shall, Dowuglae, Midi, 

4 > » - 

SUCCESSFUL LUBRICATING 
SYSTEM 



The illustration shows a self-lubricating 
system rigged up by myself for an engineer 
who hits used it successfully for the past 




five months and claims that it works like 
a charm. The reservoir is filled with oil, 
then the steam is turned on slowly mid as 
there is no perfect circulation* It. condenses 
at the bottom. The oil, being lighter than 
water, floats on top T while the pressure 



keeps raising the water and at the same 
time forcing the oil through the feed pipes 
to the lubricators and oil cups. The connec- 
tions to the lubricators and oil cups are 
made with ft-Jn, pipe with a valve close 
near cup. 

The parts indicated in the sketch arc: 
A. piece of 4-1 u. pipe, threaded on ends, 
used for reservoir; It, caps for 4-In. pipe 
tapped for fit lings as shown tn the Illustra- 
tion; C, funnel connected to valve and nip- 
ples, for filling reservoir with oil; D, air- 
cocks; E, gunge for oil; F P drain for drawing 
water from reservoir when filling: <b oil 
feed to cups and lubricators; TT, steam feed 
to reservoir; I t steam feed from boiler; J 
shows how the connections are made to lu- 
bricators and cups. 

The reservoir has to be filled about once 
in every two or three weeks,— Contributed 
by Joseph A. Burkhart, Emsworth, Pn, 

♦ -» 

CONVERTING A GAS ENGINE INTO 
AN AIR COMPRESSOR 



Au old automobile gas engine was con- 
verted into an air compressor by a corre- 
spondent of the Engineer's Review, who 
found it all that was required for his needs, 
iie drilled and threaded a hole through the 
bend and screwed oil a check valve as at 
A, Fig, 1. Then, as the combustion cham- 
ber destroyed file efficiency of the com- 
pressor* he placed n piece of hard wood al- 




Pig, f—Gflfl Engine Converted into an 
Air Compressor 



most as thick as the combustion chamber 
was deep* behind the crank brass nearest 
the cylinder. This caused t lie piston to 
move nearer the head of the cylinder giv- 
ing the minimum clearance. Small clearance 
Is essential in n compressor, ns the com- 
pressed air remaining in tlie clearance must 
expand to atmospheric pressure before more 
air can bo drawn ill; and by the time this 
has taken place the piston has traveled a 
good part of its stroke. 
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Another time, at a stone quarry where a 
large engine had just been installed in place 
of a 50-lip. engine* tlie same writer con- 
vened the smaller engine into a compressor 
to supply iiir for running drills ami hoist* 
hit: engines* 

The engine, for the purpose of starting, had 
Its combustion chamber connected to a tank 




Hg. 2 ->Fnlse Head Bolted to PlMnn 



containing compressed air. This pipe was 
closed at the engine by a hinge valve, hav- 
ing an opening ami dosing lever attached. 
The “locking sheet* 1 arrangement was taken 
off and a coil spring substituted* On ac- 
count of the spherical form of the com- 
bustion chamber, E, Fig. 2, clearance could 
not be reduced, as in the other case, by us- 
ing a block behind the crankpln brass* In- 
stead a hollow hemisphere, R. was east and 
bolted on to the end of the piston with the 
balls A and t\ packing the joint so no air 
could get in, T!ie expense did not exceed $5. 



ROOF HOOK FOR SHINGLING 



An old hack tire will make the best hook 
as it is flat and will lay down on the roof 
out of the way of the chalk line, but a rod 
of iron may be used, if preferred. 

Make the middle part 5!4 ft. long; turn a 
book 1V| nv each way at the upper end and 




make the point sharp so it will hook over 
tile comb* when tin? top of the roof is 
reached. At the lower eml turn down 2Vj 
in. and up 6 in, so that it will hold a 2x4 in. 
timber for a scaffold, says the Practical Car* 
pouter. To use, merely hook end A in the 
shingle lath. 



A HANDY PENCIL POINT 
SHARPENER 



This device, which will he especially ap- 
preciated by draughtsmen, consists of a 
metal holder A, which can be made out of 




an old Spencerian paper clip, ami a piece 
of tine emery cloth b* with the edges folded 
over as shown. To use it the pencil is 
placed In the crevice and moved up and 
down, giving a sharp chisel point* A round 
point may be made by revolving the pencil 
lad ween the fingers while sharpening— Con- 
tributed by A . R. Stmrby, Chicago. 

* * » 

HEAT-RESISTING BRONZING 
LIQUID 



For a liquid to mix with the bronze mix 
one part clear baking varnish with from 
two to three parts turpentine. When the 
surface is to be sized and the dry bronze 
rubbed over it, mix any good slow-drying 
varnish of the same nature as baking var- 
nish with an equal quantity of turpentine, 
and when the surface Is sufficiently tacky 
rub on tlie bronze. A fair bronzing liquid 
to mix with either gold or aluminum bronze, 
says the plumbers' Gazette, may be made 
of any light- colored varnish and two to four 
parts of turpentine. 



HORIZONTAL SCREW DRIVER 



A screw driver for use in a corner or 
other awkward place may he made of sheet 
steel ns shown, Tn the one I made the 




\ 

‘V 

For Driving Scrtws in Corners 



length was 4 in,, the width % in, and thick- 
ness % in. The screw blade is % iu. wide. 
—Contributed by Gordon M. Backus, Hacken- 
sack* New Jersey. 
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POPULAK MECHANICS 



HOW TO BUILD A SMALL PILE 
DRIVER 



In nmuy cases where n pile driver is need- 
ed it is cheaper to build one than it would 
he to buy or rent one. Such a driver can be 
Unlit by Foul- men in two 
days at a total cost of 
$102. This estimate is for 
a driver with a 1,200 lb. 
east-iron hammer, the 
*' leads" or “gins” that 
guide the hammer to be 
made of 4 in. by 6 in. 
sticks 30 ft. long, and the 
rope that raises if, Tin, 
m&nilu. 

One end of the hammer 
rope ts fastened to the nip- 
pers that clutch the lugs 
on the hammer; the other 
end of the rope passes 
through a pulley and 
around a wooden dram 12 
in. in diameter. At one 
end of this wooden drum 
is fastened a wooden "bull 
wheeT GO in. in diameter. 

Another rope is wound 
around this hull wheel and 
a home bitched to the 
rope. The Horse can ens- 
ily raise the hammer to 
the top of tl io leads where 
the nippers are automatically tripped, al- 
lowing the hammer to fall. Only one pul- 
ley block is used. The use or the drum 
and bail wheel not only reduces the n inn- 
ber of the blocks required, but does not 
consume the power of 1 lie horse In friction 
to such degree as pulley blocks would. 

To build this pile driver the following 
bill of lumber will bo required: 

Piece, in. hi, ft. 



where the hui] wheel ls hi bo fastened on. 
At each end cut out a wooden axle 4 in. jn 
diameter and 6 ill. long, and fit them to 
wooden bearing blocks, daubing well with 
grease. Make the hull wheel by spiking to- 
gether live layers of i in. by 12 in, planks. 
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end i layer running fn the opposite direction 
to the one under it. Spike three of these 
layers together and mark a 5 -ft. circle cm 
them, then cut out the 5- ft. wheel with a 
keyhole saw. Stake another layer of plank 
oil each aide of this wheel and saw to n 
circle 5 ft, 8 in. in titanic ter. These outside 
layers form the rims of the wheel and keep 
the “huh rope” from adding off. 

The items of expense for the driver should 
he, approximately, as fellows: 

700 ft Jb M, lumber at $20 ...... ,$14,00 

Bolts ami nails 2. on 

Labor ......... . ......... ............ . lfi.00 

1, 200-11 u hammer . 50,00 

1 pair nippers 5 00 

1 snatch block 3,00 

240 ft. 1 -In. rope 10,00 



Total 603 

Also a 1 tout 24 bolts, Vj by 8 in., and II few 
pounds of nails, Shape the drum nut of a 
12 in, by 12. in. stick and leave it square 



Total $102,00 

To operate the driver three men, a horse 
mid a boy to drive The horse will be rts 
q ulred, the daily cost, counting the horse at 
lb lining $0. Nine piles per day with an 
average penetration of 6 ft. can be driven 
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with it, says Engineering-Contracting. A 
driver of this kind must have n level run- 
way on which to work, and If the ground 

Is irregular, scaffolding must he put up. 

— — — 

SPEED AND POWER TRANSMISSION 



The factor or safety for a pulley may Inc 
greatly above the speed at which the Iwdt 
will transmit power, owing to centrifugal 
force, says the American Machinist. At 
5,250 ft. per minute, lured leather belts 
transmit a maximum of power: and riveted 
belts at 6,325 ft. per minute, Supposing a 
belt could be run safely at a speed of 
9*250 ft. per minute, it would transmit ;>n 

amount of power scarcely appreciable. 



STEAM FITTERS' CEMENT 



Dissolve 1 part, by weight rubber or gut- 
ta pereba in sufficient carbon disulphide to 
give It the consistency of molasses, then 
mix with 6 parts, by weight, linseed oil 
nod leave exposed to the air for 24 hours. 
Then mix to a putty with red lead. A less 
brittle cement Is made by using oxide of 
iron in place of red lead, 

— — — * — 

AN ADJUSTABLE SANDPAPER 
BLOCK 



A good sandpaper block, which Is espe- 
chilly useful for pattern makers, can be 
made from a pine block about 1 in. thick 
and a piece of new leather belting. Glue 
the leather to the block and, after it has 
dried, saw the wood in narrow strips as 




shown. Tills makes a block which can tie 
Held straight or curved. “Contributed by K, 

B. Gregg, Lu Fayette, tnd. 

■ — - — - 

When on a hurry-up job your belt will 
not pull the cut you desire* says Machinery, 
just hold a piece of tar soap on the inside 
of the belt while it is running and It will 
soon pull ail right. 



SIMPLE PRINCIPLE USED IN MAK 
1NO DIES FOR SMALL WIRE 



How to Moke » Holt 1^1000 of at* Inch In 
Diameter 



Those who are not familiar with the ope- 
ration of drawing glass tubes will under- 
stand bow it is done from the Illustration, 
The glass is tirst heated In the flame of the 
Bunsen burner. Fig. 1* and then stretched out 
as shown in Jig. 2. A small tube may be 



Drawing Glass Tubes 

stretched several feel in this way and bo 
reduced in size that the diameter at the 
middle is no larger than a fine thread* but 
the hole through the center is not closed in 
doing this. By placing the broken thread 
in water and blowing in the other end* hub- 
bies are seen to come from the small end* 
showing that the bore has not been closed. 

In making dies for fine wire It is found 
impossible to make a drill small enough, so 
the smallest sixe jeweler's drill is used and 
the steel is then heated and drawn the 
same as the glass. In this way dies have 
been made for drawing wire 1/1000 of ao 
inch in diameter. 



MAKING OVER PHONOGRAPH 
RECORDS 



Owners and users of phonographs and the 
amateurs who enjoy making records will 
find the following kink of Interest: 

For scraping the record or making a blank 
of it a knife is usually furnished with the 
machine, but a simpler and more convenient 
way Is to rub the outside of the record with 
kerosene oil* then rub with a cloth or the 
bare hand until all of the cuts arc erased 
and the cylinder Is perfectly smooth* Then 
wipe It with a dry cloth and leave a few 
minutes to dry. Remove any rings from 
the hand before rubbing so as not to scratch 
the record, nnd do not try lo record on the 
cylinder until it is perfectly dry.^Coutril*- 
uted by w. ( a rev Smith* 5 S* Fulton Ave., 
Mt. Vernon, X. Y. 
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EASILY MADE 5AFETY DEVICE 
FOR BOILER 



The waiter level in a boiler gage is often 
very indistinct as the light in a boiler room 
la usually not very bright Add to this 
the fact that rings of dirt often form osi 
the inside of the glass* due to the water 
level remaining nearly constant* 
and It will easily be understood 
bow the fireman sometimes ah 
lows the water to become too 
low* ns the rings of dirt thus 
formed appear tpiilo like the 
water level. 

In looking at the gage the 
fireman usually gives a quick 
glance at the place where the 
water level ought to be. If the 
water is only a little too low the 
ring of dirt would not be mis- 
leading but If the water is way 
down in the bottom of the glass 
be seldom thinks to look there 
and mistakes the ring of dirt for 
the water level and fatal results 
often occur. 

To avoid this danger make a screen. Fig. 
I, and fELssten to the glass at such a distance 
that the rays Of light ill passing through 
the water will be focused on the screen ns 
shown in Fig. 2. The screen may be made 
of thin wood, card board or tin painted 

white* and the 
clips can be 
made of wire 
or sheet met- 
al, The rays of 
light are not 
refracted very 
much In pass- 
1 m g through 
the glass above the water level but in pass- 
ing through the water are converged to a 
bright white lino on the screen which can 
be seen from the farthest end of the boiler 
room. An occasional wiping of the dust 
from the screen will keep it in order* 

— * * » — 

ENAMELED SLIDE IN FURNACE 
DOOR 



Sometimes in tending the furnace I have 
thought that the slide In the ashpit door 
was open when it really was not. To avoid 
this mistake, I enameled the part that slides 
back and forth white, and the rest of the 
door I enameled black. — -Contributed by Gor- 
don M. Backus, Hackensack, N* J, 



TO PAINT STEEL CEILINGS 



For painting a metal or steel celling* do 
not use a gloss paint, ’warns the Carter 
Timcs r because It becomes dirty and looks 
worn asf soon as a flat paint 
A good method Is as follows: Dust off 

nil dirt and clean any grease spots from the 
metal. Put on a first coat of pure white 
lead, half raw linseed oil and half turpen- 
tine, tinted to the color you desire to finish 
with. When dry, coat with a mixture of 
pure white lead, thinned to the right con- 
sistency with pure turpentine, and tinted as 
before. Stipple this cos it as you proceed. 
Let the decorative work be according to the 
price to be received* Cheap work will not 
pay on a steel celling. 

— * ■ * — — 

TO MAKE TRACING CLOTH LAY 
FLAT 



The reason tracing cJotb curls up at the 
edges so inconveniently is because when 
manufactured it Is Killed with the concave 




side the glossy side* The drawings are made 
on the glossy side, and then when they are 
filed away in drawers they will not hiy flat, 
and when put into the printing frame the 
edges are apt to get folded down and look 
had oil the prints. If the tracing (loth is 
rerolled with the dull side out, says a cor- 
respondent of Machinery, ami then left for 
a time the edges will curl down Instead of 
up, which Is much more convenient. 



KEEPING SHOW WINDOWS FREE 
OF FROST AND MOISTURE 



A simple and effective way to keep frost 
out of show windows is to bore a small 
hole — ’4 in* — In the framework directly be- 
low and another directly above the glass. 
For a very large window Imre two holes top 
and bottom* The boles give free circula- 
tion of the air and make the temperature of 
the glass outside and In more nearly equal. 
If it is impracticable to bore boles, rubbing 
the glass with alcohol frequently will help. 

For moisture in windows, plaeo n small 
box of lime directly under the glass. The 
lime will absorb all the moisture* 




Fig. 1 




PORTABLE SAW HORSES 



In moving from one job to another the 
carpenter will find portable saw horses r 
great convenience. The usual form of saw 




horse is very awkward to stow away or to 
move. The sketch shows the construction 
of n portable horse recommended by a cor- 
respondent of the Practical Carpenter. 



CRAIN OF LUMBER IN 
PATTERNS 



Quarter-sawed lumber is tlie best stock to 
use for tliin patterns that have no ribs to 
hold them straight, hut it Is not always 
easy to get. Quart or- sawed boards are cut 
radially (Fig. 1) and to cut more than a 
few from each log would waste the ma- 
terial. One can tell a quarter- sawed piece 
by examining the grain at the end, says 
the American Machinist, and it pays to use 
St if possible ns It will not warp under 
many changes of atmospheric conditions, 
Lumber for patterns should be carefully 



selected. A board like Fig. 2 will not stay 
straight long, Fig. 3 shows how to lay 
two pieces with regard to the grain when 
gluing them together. The warping of one 
piece will counteract that of Hie other, and 
the joint will not open readily on the 
edges ;is It will if the pieces arc hi Id as in 
Fig. 4, or Fig, 5. if one piece is glued 
across another the effect shown In Fig. G 
will result, unless the glue does not hold 
or the piece splits jn shrinking. Board A 
pulls enough in shrinking to bend board It 
in Us length. With absolutely dry lumber 
of four or more thicknesses cross grain Is 
effective. 

A pattern like Fig, 7 is more serviceable 
made with length of the bottom piece run* 
nlng from one rib to the other, as the bot- 
tom will stay straight and the side will 
always draw. If made like Figs, 8 and 9 
you will get the effect shown* which will 
distort the ribs so that the pattern will 
not draw. When the grain of the wood 
can be put in to run in the same direction 
as the line of draft, a slight warping will 
not affect the drawing of the pattern. This 
cannot always be done, because patterns so 
made would he weak in vital parts. 

» * » 

HOW TO CLEAN FELT HATS 



To clean felt hats use weak ammonia. 
Brush the hat thoroughly while dry* then 
brush over with the ammonia, using a 
sponge for the purpose, Trent Hie whole 
of the outside and the leather lining as 
well. Renew the ammonia solution when 
it is made dirty by the sponge being dipped 
in so frequently* 




drain anti Shrinkage in Pattern* Hiking 



HOW TO MAKE A GLUE SCRAPER 



Nearly every wood-worker has u glue 
semper, which is generally rnudu from a 




Kandy Glue Scraper 



strip of iron or a fiat file, but a better one 
can be made aft ahowu in the illustration. 
The handle is made from a piece of hard 
wood 1% In, by 1 Vl 2 hi- long by 12 in. The 
blade is made of an old plane bit and is 
fastened to the handle by means of a screw 
and washer, — Contributed by R. B* Gregg, 
La Fayette, hid, 

m i m — — — - 

CLAMP FOR LEAKY PIPE 



Having had considerable trouble with a 
pipe that was leaking badly, I used the 
clamp 11 hist rated to remedy matters. The 
pipe was 3 in. diameter, screwed into the 
side outlet cf a tce ? partly broken off 3 and 




flood Pipe Claiap 



about 4 ft, under ground* The pipes could 
not be taken up very well for threading 
(bud no dies) as one piece was under u nib- 



road track and the other under a building* 
The clump has been in use satisfactorily for 
three months. 

Referring to the sketch, Fig. z a hows tLo 
two pieces of the clamp held together on 
the pipe by two %-im holts. The r & in. holes 
art' for the ^-in, damp rod to go through as 
shown In Fig* 1* 

To apply the clamp put Fig 2 around the 
leaking pipe anti damp rod (Fig. 1) around 
buck of tee ami through %-in* holes (Fig* 
2>. L’se some good packing between the 
shoulder of the tee and the clamp, and 
screw up on clamp rod. Next screw up the 
two %-irt. bolts, if the damp is beveled on 
inner edges, X, It will hold the packing bet- 
ter. The pressure on the leaky pipe w as 5 
lb. per square inch. The clamp was made 
and put on in three hours. — Contributed by 
Fred. Wm. Keller, Mannheim, ill. 



METHOD OF TINNING A SOLDER- 
ING-IRON 



Press the iron down with a smooth file 
in the usual way, then bent it warm enough 
to melt a tallow candle. Rub a candle over 
the surfaces of the Iron and it will be found 
to work fine, — Contributed by C, E. Faulks, 
65 Block F, Pueblo, Colo. 



COLORING SHELLAC VARNISH 



To color shellac varnish black, add lamp- 
black: for red, use Chinese vermilion; and 
fur blue, use Prussian blue. A very good 
quality of blue cannot be obtained* Have 
all coloring matter dry and finely pulverized. 
To mix, add the coloring matter to a little 
of the varnish and work to u smooth paste* 
Then add varnish* and alcohol if necessary, 
in proper quantity to make the mixture 
spread nicely.— From Practical Pattern MYik 
lug, by F, W* Barrows. 

— - — 

MALLEABLE CASTINGS RUST 
MORE THAN STEEL 



Mailed Me castings buried in the earth will 
rust even more than steel, says the Iron 
Age. The .skin and immediate interior of a 
malleable casting is practically a rather 
open stool, ft is crystalline In structure also, 
due to the original placing of the crystals 
of the white iron, before annealing, perpen- 
dicular to the surfaces; and so moisture can 
penetrate It quite a ways. 
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YOUNGEST RAILROAD PRESIDENT IN THE WORLD 



The youngest railroad president in the 
world is Cai'lctou Kinney t nine years old. o f - 
lieial head of the Venice Railroad Co., which 
operates In Venice, Calif,, twelve miles from 
Los Angeles. Carleton has charge of the 
general management and operation of the 
line, and his brother I lines Kinney, 13 years 
of age, Is chief engineer. The road is two 
miles long, laid with light T-rall to IS In. 
gage. There are two locomotives built at 
Los Angeles, after the model of the big stun- 
(lards. They are oil burners, carrying UfiJ 
pOfthd$ of steam; weight, 6 tons each 3 
diameter of cylinders, 5 in.; stroke, 7 in.; 
6 drivers, 20 iu. diameter; height to top of 




Pres. Carleton Kinney fat right 1; Chief Engineer 
innes Kinney deft) 



stuck, 57 >4 in.; maximum speed, 25 miles 
per hour. Each engine will draw 5 cars, 
which, loaded, weigh a total of ifi ions. 
Fuel consumption % gal. of oil per mile. 

The cars are 20 ft* long, steel frames, open 
type, reversible seats, accommodate 12 pas- 
sengers, A round trip is made In 3 minutes; 
fare 5 cents. The father of the boys built 
the Sine and turned it over to them, 



HOW TO MAKE A GALVANOSCOPE 



A gulvanoseope for detecting small cur- 
rents of electricity can be made from a 
coil of wire, A; a glass tube, B. full of 
water; a core, 0; and a base, D T with bind- 
ing posts as shown. The core C r which is 
made of iron 
and cork is a 
trifle lighter 
than the wa- 
ter it displac- 
es and will 
therefore re- 
main in the 
top of the 
tube normal- 
ly ; but a s 
soon as a cur- 
rent of elec- 
tricity passes 
through the coll, the core is drawn down 
out of sight. The current required Is very 
small n* the core is so nearly balanced 
that the least attraction will cause it to 
sink. 

The glass tube may be si test tube as 





shown in Fig, 2, nr an empty developer 
tube. If one lias neither a test tube nor de- 
veloper tube* an empty pill bottle may be 
used. The washers at the ends of the 
coil can be made of fibre* hard rubber* 
or wood; or cm Ik? taken from an old 
magnet The base may he made of wood, 
or any other insulating material and 
should have four short legs on the bottom* 
Make the roll of single covered wire about 
No- 18 and connect ends to binding posts 
ns shown in Fig 2, 

The core is made by pushing a small 
nail through a piece of cork. It should 
be made so that It will rise slowly when 

placed under 
water. Some 
filing may he 
necessary to 
get the weight 
just right* but 
It should tie 
remcmb e r c d 
that the buoy- 
ancy of the 
core can be 
adjusted* af- 
ter the parts 
are assembled* 
b y pressing 
the cork in the bottom of the test lube. 
This causes compression in the water space 
and specially of the upper corl^ reducing 
its displacement and causing it to sink. 
The lower cork is then slowly withdrawn* 
by twisting* until the core slowly rises- 
The instrument will then be adjusted ready 
for use. 

Connect the binding posts to a single 
cell of battery— any kind will do as a 
slight current will answer* On complet- 
ing the circuit the core will descend; or 
put In a switch or push button on one of 
the battery wires* If the button he con- 
cealed where the operator can reach it, the 
core will obey his command to rise or fall* 
according to his control of the current* 
This is n mysterious looking Instrument the 
core being moved without visible connection 
to any other part. 



HOW TO MAKE A NEW LANGUAGE 



Any one possessing a phonograph can try 
a very Interesting and amusing experiment 
without going to any expense. Remove the 
belt and replace with a longer one, which 
can be made of narrow braid or n numbev 
of strands of yarn The new belt should 




bo long enough to allow crossing it* thus 
reversing the machine. This reverses every 
sound on the record and changes it to such 
an extent that very few words can be rec- 
ognized. 

* « » — 

MINIATURE ELECTRIC LIGHTING 



Producing electric light by means of small 
bulbs that give from one half to six caudle 
power, and n suitable source of power, is 
something that will interest the average 
American boy. 




These circular bulbs range from one-quar- 
ter to two inches In diameter* and cost 27 
cents each complete with base. They arc 
Commonly known as miniature battery 
bulbs* since a battery is the most popular 
source or power. The one-half candle power 
bulbs are usually volts and take one- 
quarter ampere of current. It requires about 
three medium dry cells to operate it liow- 
ever, there is now upon the market a bat- 
tery consisting of three small dry cells con- 
nected in series* put up In a neat case with 
two binding posts, which sells for 25 cents. 
This Is more economical than dry cells, as 
it gives about 4 volts and 3 amperes. It 
will run as large a lamp as JVi volts, one 
candle power* for some time very satisfac- 
torily* More than one lamp can be run by 
connecting the bulbs In parallel* as indicated 
by Fig. 1, which shows the special battery 
With 3 dry cells iu the case, and the two 
binding posts for connection with the bulbs. 
In this case It is also advisable to connect 
several batteries in parallel also, so as to in- 
crease the current* but maintain the con- 
stent voltage. Tims, the individual cells 
are in multiple series, i. e., multiples of 
scries of three. Ry keeping in mind the 
ampere output of the battery and rating 
of the lamp, one can regulate the batteries 
as required. It must he remembered, in 
this connection* that* any battery which is 
drawn upon for half of its output will last 
approximately three times as long, as if 
drawn upon for its total output. Thus* in 
any system of lamps it is economical to 
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provide twice as ninny batteries as necessary, 
This also supplies a means of still main- 
taining the candle power when the batteries 
are partially exhausted, by connecting them 
In series, However, this must be done cau- 
tiously, ns the lights will be burnt out if 
the voltage is too high* 

Persons living in the city will And an 
economical means of lighting lamps hy we* 
curing exhausted batteries from any garage, 
where they are glad to have them taken 
away. A certain number of these, after a 
rest, can be connected up in series, and will 
give the proper voltage. 

In conchi si on for battery power: Ton* 

netting butteries in series Increases the volt’ 
age, mid slightly cuts down tlie current or 
amperage* which is the same as that of one 
battery: while connecting batteries in par- 
allel increases the amperage, hui holds the 
voltage the same as that of one cell, Thus, 
if the voltage and amperage of any cell 
be known, hy the proper combination of 
these, we can secure the required voltage 
and amperage to light any miniature lamp. 
And it might he said that dry cells* are the 
best for this purpose, especially those of 
low internal resistance. 

For those having a good water supply 
there U a more economical means of main- 
tenance, although the first cost is greater. 

Fig. 2 will 
& ti o w 1 1 1 e 
s c h e m e. A 
small dynamo 
driven by a 
water motor 
attached to a 
faucet, gener- 
ates the power 
for the lights. The coM: of the smallest 
outfit of the kind is about $3 for the water 
motor and $4 for the dynamo. This dynamo 
has an output of 12 waits, and will produce 
from 18 to 25 candle-power, a wording to 
the water pressure obtainable. It is advis- 
able to install the outfit in the basement 
where flic water pressure is the greatest, 
and then lead Xo. 18 It. & S* double insulated, 
wire wherever needed. The dynamo can 
also be used as a motor, and is wound for 
any voltage up to ten* The winding should 
correspond to the voltage of the lamps 
which you desire to run. However, tf 
wound for six volts one could run parallel 
series of two 3- volt 1 candle power lamps; 
making, as In Fig* 3, 11 series, or 22 lights. 
If wound for 10 volts* it would give l l A 
amperes and run four 6-candle power lamps. 
Thus, it will be seen that any candle power 



lamp can be operated by putting the proper 
mm liter of lights in each series, and running 
tlie series in parallel, So to secure light 
by nils method, we simply turn on the 
water, and the water consumption is not so 
great as might be imagined* 

For the party who lias electric light in 
Ids house there is still an easier solution for 
the problem of power* If tlie lighting cir- 
cuit gives 110 volts he can connect eleven 
10- volt limps in series* These will give 
three candle power each, and the whole set 
of 11 will take one ampere of current, and 
cost about the same as a 32 -can die power 
lamp, or 1% cents per hour. Simply con- 



Wires to Dynamo 


m 


Fig, 3 



nect the miniature circuit to an Edison plug, 
and insert In the nearest lamp socket. Aliy 
number of different candle power lamps can 
be used providing each lamp takes the same 
amount of current, and tlie sum of their 
voltages equals the voltage of the circuit 
used. This arrangement of small lights is 
used to produce a widely distributed* and 
diffused light In a room, for display of show 
cases, and for Christmas trees. Of all these 
sources of power the latter two are the moat 
economical, and the latter of these two has 
in its favor the small initial cost. These 
hmips are by no means playthings nr ex- 
periments, but are as serviceable and prac- 
tical as the larger lamps. — Contributed by 
Lindsay Eld ridge, Chicago* 



TO PHOTOGRAPH A MAN IN A 
BOTTLE 

Neither a huge bottle nor a dwarfed man 
is necessary to this process* as It is merely a 
trick of photography, and a very amus- 
ing trick, at that* 

First, photograph the person to be en- 
closed in the bottle against a dark plain 
background and mark the exact position on 
the ground glass. Let the exposure lie just 
long enough to show the figure distinctly* 
Place an empty Louie against a dark back’ 
ground and focus it, arranging it to have 
the outlines of the Ixittle enclose those 
of the man. Let this exposure be about 
twice the length of the first and the desired 
result is obtained. 
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MECHANICALLY RAISED BREAD 

Charged with Has Under 100 Pounds’ Pressure 



Most of the bread made at tlie present time 
Is raised by yeast which is not a chemical 
like baking-powder and soda* hut a plant, or 
germ. When placed under Ike microscope 
It in seen to consist of Innumerable little 
chain llke forms which grow by increasing 
the number of their links, and then breaking 
apart. These yeast germs must he alive or 
the bread wilt not raise, and for this reason, 
yeast which has been put in boiling water 
will not work. The yeast plant fowls on the 
flour in the dough and in doing so decom- 
poses it and liberates a gas (carbon dioxide) 



which forms bubbles in the dough and 
causes it to raise. The heat of the oven 
expands these bubbles and also drives off 
a portion of the gas which has dissolved in 
the dough; tills gas being very soluble in 
any substance containing water. 

Jn the yeast process the dead germs are 
always left in the bread and cannot be re* 
moved. This may be avoided by using bak- 
ing-powder nr soda Instead of yeast, but 
there will then remain some chemical com- 
pound of sodium, n substance less desirable 
than the dead yeast germ. Mechanically 
raised bread contains neither of these ns 
the gas is produced chemically in a separate 
chamber and the dough is charged with this 



gas under pressure just the same as soda 
water. 

The giis generator also Is similar to that 
used In the manufacture of soda water and 
consists of u lead-lined mixing chamber 
with two tanks above, also lined with lend, 
A crank and fly-wheel revolves the copper 
mixing paddles as shown. In charging the 
generator a quantity of marble dust is 
placed in the mixing chamber and some 
sulphuric acid is poured into lank A, Tank 
B is partly filled with water winch purifies 
the as it bubbles up to the surface. 



Raising the Jever on tank A opens the lead 
seated valve and allows some of the acid 
to fall on the marble dust, the motion o£ the 
paddles thoroughly mixing the two. If the 
generator were not lined with lend, the 
acid would attack the iron walls. When the 
marble dust and sulphuric acid unite a gas 
is formed (carbon dioxide) which passes 
from the generator to the receiver. 

The receiver Is simply n galvanized steel 
tank where the gns is stored ready for 
use. It Is then pumped Into the kneader 
where it \s charged into the dough after 
which the surplus gas is pumped back into 
Hie receiver by turning the 4- way cock C\ 
The dough is prepared as follows. About 




Machine that Do*# th£ Work at (00,000 Yeast Cakes 
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tw T o hairpin of floor pass Into tho knead cr 
from a id into leading from a rotary sieve on 
the floor above. A sufficient quantity of 
water and sail is then added and the top 
is fastened down tight. The paddles are 
then set in motion and a valve is opened 
in the pomp whii.Ii causes the air to he ex- 
hausted from the k Header. This process tori' 
t inues until all tire air has been extracted 
from the dough, and then the gas is pmnped 
iti under 10b pressure* 

In a few minutes the dough is tested by 
opening the stop cock D whieli is only a 
^i-jn r , but the stream of dough measures 
I Vi or 2 in. in diameter, the rapid expansion 
being caused by the gas. When the dough is 
light enough the pump and paddles are 
stopped and the dough is drawn off into 
pans rearly to hake. This is done with great 
rapidity as it takes less than a second to 
till one pan, 

— » * » 

POLICE BELLS FOR PATROL 
BOXES 



A police alarm and signal system tins 
been proposed for Chicago in which a gong 
in any patrol box may be rung from the 
central station, thus calling an officer to the 
box to receive orders by telephone. In this 
system provision can also be made to com 
nect with the public telephone exchange, 
thereby increasing the service of the de- 
partment. 

The plan is really an enlargement of the 
fire bell to summon volunteer fire depart- 
ments. In this ease one or all the police- 
men traveling beats could be notified in u 
moment. Suppose a criminal is escaping in 
a certain direction ; in two or three min- 
utes all tile policemen in that part of town 
could be notified and searching. The big 
gong Is placed above the patrol box, to bo 
used only in emergencies. Tt can be heard 
one block on a business street in the day 
time, and several blocks on residence streets 
or at night. 

This device has been In successful opera- 
lien in Si. Paul, Minn., where there are 683 
miles of wire us^l in the circuits, including 
300 miles of underground wires. Among the 
most important advantages claimed are 
these: 

Device for calling a patrolman on his beat 
to a box at any time, day or night, by 
means of the alarm gong. Concentration of 
all telephone batteries at the central line 
station, thus dispensing with about 4,500 
ceils of battery and cost of maintenance. 



Independent lines which secure absolute 
privacy in communication. A power to 
transmit two or more calls simultaneously 
without possibility of confusion. The fact 
that a broken line wire will throw only one 
box out of service, whereas, in the old sys 
tem, a broken wire would throw out half a 
district. 

— 

SPECIAL BOTTLES FOR POISON 



All chemists know that, after using their 
reagent bottles fur some time, they become 
familiar with the location of each bottle 
and can make their selection without read- 
ing the lalilcs. as readily as a typesetter 
can choose the various letters with his eyes 
closed- 




Poison Bottles 

This system is conducive to order and ra- 
pidity, but becomes dangerous when applied 
to bottles containing poison, as any mis- 
take would lead to fatal results. The habit 
of locating bottles in this way has become 
so general that n French inventor has de- 
signed the bottles shown in the cut. The 
first bottle has a ball valve which prevents 
pouring out the contents except when the 
bottle is in a position which makes the 
label visible. The peculiar construction of 
the neck would also distinguish it from any 
ordinary bottle. 

The second bottle has two necks as 
shown. The constrictions in the necks pre- 
vent pouring out the contents unless 1>oth 
corks are removed, thus allowing air to 
enter the space above the liquid. The third 
bottle needs no explanation and will pos- 
sibly be given the preference on account 
of its simplicity* 
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Titta! Wave Sweeping L ! p the River 



A CHANCE FOR INVENTORS 

The illustration is from a photograph of 
tlit? great tidal wave that twice in each 24 
In >m a s sweeps up the Fetltcodiuc river from 
the Bay of Fundy. At Moncton, New Bruns- 
wick, 30 utiles back from the Occam whore 
l lie picture was taken, the wave mils up 
The river in a solid wall of water 10 ft. 
high, moving rapidly with tremendous fort e, 
and instantly swamping any river craft un- 
fortunate enough to lie cauglit in its path. 
Thousands upon thousands of horsepower 
go to waste daily, as no inventor lias yet 
succeeded lit devising any means for har- 
nessing this great force. 

4 * » — — - 

YOUR GAS LIGHTED OR TURNED 
OFF WHILE YOU SLEEP 




Tins convenient gas light controller con- 
sists of clock work and a spring, which, 
wound mice a week, will light or put out 

the gas at any hour 
you may previously sot 
l it for. Not only this, 
but it will turn off part 
of t\ group of lights at 
any fixed hour, leaving 
the others burning; it 
may also be used to 
turn lights on for a giv- 
en time, say in the 
evening, them putting 
them out for the night, 
will turn them on again 
for a certain length of 
time in the morning. 

Just as an alarm 
clock is set to ring at a 
certain hour, so arms 
or hands are set on a 
wheel having the time 



marked on its rim. This wheel is geared 



Into others hack of the clock and the 
whole device is fastened to the chandelier 
or burner. A tiny flame, always kept burn- 
ing, is used to light up with. 

4 ■ 4 . 

NEW WINE-COOLING MACHINE 

Very recently a new wine-cooling device 
was invented by Frederic T. ftloiette, of the 
agricultural stall of the l Diversity of Cali- 
fornia. The contrivance is confidently ex- 
pected to have far-reaching effects on the 
great wine producing industry of rail forma. 

The machine consists essentially of a cop- 
per tube 220 ft, long, and Hi in. in diam- 
eter, through which the wine is pumped, 
and which is inclosed in a canvas irrigating 
hose 4 in. lu diameter through which 
cold water runs in ;i direction opposite to 
that of the wine. The capacity, (that is to 
say, the quantity of wine which can be 
cooled within a given time) of any cooler 
of this type will depend upon the number 
of degrees which the wine is lowered and 
oil the difference of temperature between 
the wine and the water. Though the con- 
trivance is by no means expensive, it could 
be made for little more than half of present 
cost if St were possible to use iron pipe in- 
stead of eopper tubing. The immense wine 
industry of California is very much Inter- 
ested in this new cooling device. 

— 4 * 4 

SMOKELESS CARTRIDGES FOR 
FRENCH ARMY 



A new cartridge issued to the French in- 
fantry is absolutely smokeless, it’s bullet 
is a cigar-shaped cylinder of hronste and re- 
volves at a speed of 3,000 turns per second 
during Sts flight. At 80b yds. it is said to 
have sufficient power to penetrate a mass 
equivalent in bulk and resistance to six men 
standing one behind the other. 
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What the Inventors are Doing 



ELECTRIC HA IH DRYER. — This machine I* a 
combi nation of mi electric heating coll anil fan which 

(1 i hc barges 
warm a I r 
from the fun- 
nel shaped 
nozzle. Tile 

JLuZzli' t* run- 

needed to the 
fan by mentis 
of a flexible 
tube which 
allows con- 
trolling Mu? 
direction of 
the warm uir, This device will thoroughly dry the 
hair in live minutes at a coat of little more than one 
cent 

■* « » 

LAND ANCHOR. — There bus long been a demand 
for :i strong anchor to hold guy 
ropes or on hies, aiicl olio I list can 
he easily driven Into stiff ground. 
The Toy brothers of Sidney, 
Ohio, arc practical nice -ha ides a ml 
Invented I be anchor shown here- 
with. Its especial features arc 
the reinforced spiral and The 
simple and effect Ire method of 
Interlocking the tubular socket 
members which embrace the 
spiral* A coin pa rut let ly light 
stay -rod enn he used, because in 
screwing the spiral Into the 
ground nil the strain Is on the 
pipe which aurraunda the stay- rod and is arrowed 
Into the upper socket mein her. When the $plra! Is 
sunk a sufficient distance, the pipe U removed, hy 
unscrewing It from the socket. 



IMPROVED COl'l’MNti F1V, — The loss of 
coupling pins from couplings oil street cars Is a seri- 
ous item of expense to the ear companies, to say 
nothing of rite Incidental da in age resulting from the 
displacement of pi in when cars arc rn lining on steep 
grades. Many coni pa tiles use two 
plus, one for iunergencjeH and some- 
times both wilt jump out of jilfiM. 
F, A. Stull I feler of the Chicago 
Union Traction Company devised the 
pin fehow n here to meet tills diffi- 
culty and after long tests it has 
proven Its efficiency. The pin 1* 
made slightly longer than the com- 
mon pin, and Its lower end Is slotted 
to receive a steel clog which ],s piv- 
oted to the bar and when hung ver- 
tically forms the point of the pin. 
When the dog is turned horizontally 
a flat spring which is let Into a re- 
cess in one wall of the slot, presses 
against It and keeps St from drop- 
ping to a vertical position, thus? locking I he pin in 
the coupling. These pins cost tml n few cents more 
to make than I he common phi and save many limes 
their extra cost, because they cannot jump out. 






COMBINED ROLLER AND ICE SKATE. — This 
is an all the year round skate invented by John Qld* 
field of Chicago. By a sim- 
ple form of hanger, the ice 
runner may he removed 
ami the bar carrying the 
miters, attached. The 
skate Is light but strong 
and rigid In each of it* 
forms?, and the cost of ihe 
combination Is but little 
more than Che roller skate 
ii lone. Mr. Oldticld has started the manufacture of 
Ids skates and lias more orders ill an he can fill ivitb 
his p ruse til shop capacity, 



HAND RAKE, — Here is an illustration of how 
easy It is to Improve old forms of tnolb and devices. 
The hand rake is one of the oldest known Imple- 
ments, and hundreds of patent* have been obtained 
oil same, but Henry VT sperm an of Steubenville, Ohio, 
has gone nil inventors om; belter and produced a 
rake that be thinks cannot be beaten for simplicity, 
strength and durability, it is made of wrought irot 





or can be stamped out if desired. The bend Is a sin- 
gle Hat bar with it* cuds tapered and bent down to 
form the end teeth. Holes are punched through the 
hvfld in pair* and between each pair of teeth recedes 
are formed. Through these holes are driven the 
prongs of the U-shaped r flh ami the backs of the 
teeth bt snugly in the recesses. To prevent the 
teeth from coming out, they have on their sides 
tapering lugs* the wedge -shape of which facilitates 
driving in the teeth, The head is heated before 
driving the teeth nut 1 when coo!, the latter are tight. 



CAMERA 5 tM UTTER FOT* LANDSCAPE 
WORK. — This is cl new invention recently pul on 
the market. The Amateur Photographer says; The 
shutter Is made to automat Icnlly clamp od the hotnJ 
of I he lens, and does not 
Interfere with any other 
trpe of abutter that may 
he mounted between the 
Combinations. A blade not- 
ing mi the principle of the 
drop shutter is so con- 
trolled by spring tension 
ind pneumatic release that 
the blade rises slowly as It 
exposes the sky portion of 
the plate, and passing 
more rapidly over the 
landscape portion it closes 
insta ntatiwiwly — 1 ju*t ihe 
motion that n skilled nnd careful operator of the 
old school would give with the hand fttld lens cap. 
The shatter can lie regulated from "time" to the 
fractional port of a second. 




INSECT DESTROYER* — Her? Is an Ingenious 
and effective Insect trap Invented by A. S, Bean of 
New Plymouth* Idaho, Two wooden block* are con- 
nected by wire springs. and have 
dark cloth applied to (heir ad- 
jacent faces, a apace be I up left 
for the Inserts to crawl between 
tin? Works when seeking a Md- 
int: place. The wires embrace the 
trank of the tree ut a convenient 
height for the fruit grower to 
red elu At Intervals lie Strikes 
the outer block with a ham liter 
or mullet. thus crushing Insects 
cocoons anil eggs. ft desired, the 
cloth may be sum rated. with 
diluted fruit juice made from spoiled fruit, Thus 
making the trap especially attractive to insects. 
The devices are cheap to nmke, easy to apply* don’t 
hurt a you up tree and are not injured by weather. 



READY SI IDE HOUSES. — Ready made houses 
for campers are hnilt in tilts country, hat un Eng- 
lish concern makes a full, line of small buildings for 
the city man's country home. The list Includes 



greenhouses, numerous types of poultry and dog 
houses, IriTge Incubators, etc. Some of these port- 
able houses ore on wheels ao they can be moved 
about the place a* desired. 

**♦ — 

NEW I4«p GUI A It i> — This guard is made In 
two sections, of pressed sheet steel with no solder 




or wires to break, and with the least shadow' possible. 

4 * » 

HANDY HOSE HOMI- 
ER.— A new bolder just 
pul on the market ; altn- 
pli* and pelf explana- 
tory, Made of galvanized 
Iron. Set In an instant to 
throw at any aogle; will 
nut change when set. 

- 

THE DRY DOCK DEWEY" Is progressing safely 
but more slowly than expected, ami Is not now ex- 
pected to reach Manila before the end of the year, 
— — ■ — # * a 

URANIUM ORE A V A 1 L A RLE* — Consul Irfdmii 
reports from Prague that uranium ore mui now be 
secured from the Austrian Government mines of 
Jonchlmsthal, Bohemia. Fm* post im reels the cost is 
$3.82 per pound; 3u larger shipments according to 
the assny. 50 per cent ore at $2.22, and 60 m - r cent 
ore at $2.68 per pound. The Austrian authorities 
inform Mr. Ledoux that the residue, pitchblende, 
not available for sale. 



HAOItETlC TACK HAMMER- — The head Is 
tempered to retain 
Us magnetism per* 
manently and the 
shape of the claw 
affords an excellent 
levers go w lien 
drawing tacks. The 
claw also serves as 

a screw driver* 

— — 

A PEDAL, PUMP, — This is a recent English fn- 
vent inn* which an irishman said was u "hand pump 
worked by your feet,' 1 The London Plum her say# 
the pump will lift water from a depth of 25 ft. 
Where there Is no lift r ns when 
(he water is taken from a tank, 
etc,. It will throw a stream to a 
height of ih ft., mid an extreme- 
ly ilel I Vo a ii 1 1 heavy person can 
force the water up to 60 ft. for 
a short time. The- operator bal- 
ances himself by n ixjst rising 
from the pump, and alternately 
add ft s his weight from one foot 
to i he other. This would seem 
to be n rather exhausting exer- 
cise, Jt occurs to us the rotary 
mol Ion of a lileycle gear might 
be better. Has Tiny of the "Pop" 
readers ever made such a pump? 

4 ♦ » 

CHANCE FOR INVENTORS* — A satisfactory 
portable cooking stove for South Africa 1 b yet to be 
produced, says the South African Gazette. A stove 
which :i former can curry In u wagon, with n few 
feet of piping, for quick setting up, would find a 
ready sale, a* would another pattern which conk 
be fixed sonic few feet from the wall hi the midi*. 3 
of the room. Tins should hove a large oven foi 
nuisthig most and n largo boiler for keeping water 
hot all day, the lire being capable of being quickly 
kindled at. little cost of wood, owing so Its scarcity, 
American, Scotch, Swedish, and French firms have 
all essayed to prodm* 1 the requisite article, but 
fulled, rlie non rear approach to the requirements be- 
ing the Scotch ' Dover" make, but without feet. The* 
stove should not be liable tn breakage, and should be 
sold at a low price and produced in three sizes — 
Noh. fij, 7 f and, 8. 

4 * » 

NEW COMPOUND RAIL. — An English firm Is 
turning tint a new type of compound rail for steam 
and electric roads. The rail 
is rolled In two parts; 
the head or upper part of 
the rsk.il is attached to the 
girder by running u ma- 
chine over the track which, 
ha s I wo side bearing roll- 
ers which bend the projec- 
ilotis shown by the dotted 
Hues In and a round Lbo 
head of the girder. When 
the upper portion wears 
out — and that is where 
mils wear— the worn section removed by a cut* 
ling much Inc, and a new head is put on at an esti- 
mated saving of over 50 per cent. 



THE NOVELTY NEWS.— An extremely Inter- 
est lag il iid unique Illustrated monthly, devoted to all 
the new novelties ns they appear. It Is the only 
publication of its kind, and is full of information for 
people who deal in T manufacture, or buy the latest 
American and foreign novelties, The address of the 
Novelty News Is 171 Washington St., Chicago. 











m mi RADIUMITE 
AND DOLLAR STROP 



MEN OF AMERICA 

King Radiumite Sends You Pardon 

Throw awiy youf ■■afche*’ And oilier unoahjiat, amaleuruh. sciaping, ffliartine, ripping, 
inhuman shaving <fevj.c*t- Shaw in th* natiifi! way with a Hindafd fator, kept always 
sharp, true and k«n m a Radiumite Strop, the strap that hones. 

WE ARE GIVING AWAY 

through the dealers and jobbers of the country 

5,000,000 FAMOUS 
RADIUMITE RAZORS 

frspach pvrcluKi of ihc Dollar Ritiiurtiilf Strop. Lodt forth* Radiumite Free Razor Stand ra 
thf staw-^ricfews and itor'fta o* «1J up-to-datr drug and hardware deafer*. List year We save 
away 500 .000 of these Radramii* Razors la purchasers. of the dollar strop. These tarot* are 
fine, hdbw-gff.LJ.irvd. hittd-loffied. highly potifhed and finished articles, that will stand up and 
always hold a hue nice, and we have thousands of testimonials on fife as to the great satisfaclion 
they have given. With the Radiumilr Dollar Strop you can put all your old razors and tln$e 
of your frirndi into perfectly keen, delightful ahavinp condition, without tak i ng them 10 a barber 
to have them honed. Th* RadiuirnlO Strop in. action it more wonderful than the anal and 
unprecedented Free razor offer we ate making. It ha* I he m* rvelotis Radiu m i te Diamond 
Honing Pattern, which has barffed eSpeftS. Who have If red In ascertain the secret ol its power*, 
Jf your dealer cannot supply you, send One Dollar, arid Ten Cent* to cover postage and 
packing la us, and we'll send the strop with the line razor Free, provided you cut out this ad and 
enclose it with your rrmimnee- (Personal checks not accepted). Your money back if hot satisfied. 

Radiumite Strop and Razor Seta dc Lux, *2.50 — regular price $4 .00, Radiumite 
de Lux IWor or Strop ■operate $2-1X1 each. Postage end packing 15* extra For »!e 
at drug and hardware dealers, elC- 

A /"' J pr* *1 Our new Pfoduct. Successors to the suspender. Weight. 4 cj. 

D tV'v Keep the shoulders straight, the cheat out, the form creel and give 

a manly attractive beating. Greatest comfort. Prices 50*, *l-6u T *1,50 postpaid, or 
at most deafer*. Give chest measure. 

THE RADIUMITE COMPANY* 

Dept, IS-L 97. 99 . 101 s. CLINTON STREET. - - CHICAGO 



STOP THE BUTCHERY! 
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TOOLS 



iSSi 
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Slumber y 
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GREENFIELD. MASS. US. A I . 



E ’ 



VERY man who works witli tools 
should know where lie can secure 
the BEST tools. That is, tliose that will 
last, do the neatest work, prove the most 
satisfactory in every respect- 



OUR FREE CATALOGUE 



Mo. 7 describes very comprehensively just 
these kind of tools. It will prove very 
valuable to any man. 

Write for it to-day. 



G OODELL-PR ATT COMPANY 



GREENFIELD, MASS., U. S. A. 
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SUCCESSFUL FIRE TEST OF CONCRETE ELEVATOR 




CMTMj OrmlK EnW Jimml, 



Kuming of Peavey Elevator at Duluth on Night of February 17, 



A mn in ninth elevator. 185 ft, high, costing 
1300.000, burned at Duluth. The beat was 
m intense window# half a mile distant were 
cracked. mid firemen could not approach 
nearer tlisin 300 ft. Great timbers were car- 
ried high into the air and far out over the 



ice of the bay. The 970,000 mi. grain In the 
concrete tanks escaped injury, although the 
shell of the tanks next the elevator became 
red hot. After the tire, experts examined 
the grain to a depth of 40 ft. and reported it 
in good condition. 



151 IDEAL SIGHT RESTORER 



Is Your Sight Failing? 



Do You Wear Glasses ? Do Your Eyes Smart or Bum ? 

Do Your Eyes Cause Headache ? Are Your Eyes Glassy or Strained ? 

Are Your Eyes Inflamed or Red? 

All refractive errors, muscular trouble and chronic diseases of the 
Eye successfully treated by scientific MASSAGE. 




F you have trouble with your eyes for any reason whatever, wo want you 
to write us to-day, and we will send you by return mail our Illustrated 



* Treatise on the Eyes. This work has been produced after much re- 
search and expense. It contains a wealth of valuable information, and is 
fully illustrated. 

THE IDEAL SIGHT RESTORER is a device so made that re- 
sults from its use, til though slow, are permanent. It treats the 
eye in Nature’s own way, with simple massage. Hundreds of 
people have forwarded unsolicited testimonials to us. and no 
doubt among them is some one in your city or town who has 
used The Ideal Sight Restorer with gratifying results. 

Do not fail to write us to-day for our literature. It is 
absolutely free, 



THE IDEAL COMPANY 



n«i Ai 




We will nuu| on r large 21 Uistrnijr-d Bargain Sbept of new and sligtitiF used Automobiles on 
receipt flt your immo anr] address fhiH sbe^t shows Bccursty pb^toffrapbic views el more 
tbarj 50 Auftomeblloo offered as Low ho |JjOO. Write pin Lilly U+ 



H. GRAHAM CYCLE CO., Inc. 

Establish^ u year*. 601-603-605 Madison St root, CHICAGO, ILL 









WHEN YOU WANT ANYTHING 

AND DON'T KNOW WHERE TO FIND IT 

WRITE POPULAR MECHANICS 



A complete 1 Ins „ .. 

b. P-. for Bicycle, Automobile, 
Marine or Btat loaner* Also ut* 
tombabto mOtOrdtitUU (indOom. 

piste MOTOR 'CYCLES, Bond 
■tamp lor c ataiogue. 

5TEFFEY MFG. CO 

Fbllmleipbtn, 



l Castings 



fwm IV tci tfl 



Eldredge Battery Volt-Meter 

Reading 6 to 3 Volts in *„ Divisions 

A COUTtn) ent and practical instrument 
for those w h e tiiO PrituArM&tl Bturmrs 

Dfemrir*- 111 wllli ctw*r uf fmmrf At '- n* 

Hi t hiT Si'ir*f» BiHtrf , 1* I), j £■ JfrUT la lu r** I l^ri. JN*u- 
IWHibl* »» m itimi iiilimI |>4M. , , PrlfK $i. 

BJMMt OXCTiaC MFG. GO., SwlPjtleM, Mast 



WHY HOT STOP 
YOUR TROUBLES? 

A “Wizard" Tubulir 

Does ii. 



Armature Inpuued hi 
WiTRK.rUfmK non. 
corroding truss to bo. 

All brass Here w i. 

Friction, Beit Or 
Ocwarni>r Hrlre, 

Urn ss-ti- holders refiiffTcd 
without loosening acrewA 
All parts ptiiljlied b 
C on tact and Jump Ep . rk n 
A TlilJLL V.-ILI CuK rises ISO. 

Tr.f* l» H BUJkii 

HERCULES ELECTRIC 



Mask papiiSlf *#4 M*crwt.? am I fee 

C^Trruor doM reap wi.il, IFhH'Tlffl Ud dvIuAUb 

ti. co„ iniiimFou^ um/ 



3t> PlYS FREE TRIAL. Write Dipt, F* 



2^4 and 6 h. p. Many now features arid Improvements,. 
Alre&p motors, aide cars, motorcycle parte ami weceafloriei. 
SEXD STAMPS FOR CATALOG. 

C. H. CURTISS MFC. GO* 

4flO Pultnnay Street, HamrwQrJsport, H. V. 



CURTISS — 

Silent-Runni itg World's Record 

MOTORCYCLES . . . 



WHERE 

ANSWER 

PROOF 
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Can you buy the latest and best Automobile Parts, Sundries 
and Supplies ? 

NEUSTADT AUTOMOBILE & SUPPLY CO. 

826 to 630 So. 16th St., ST, LOUIS, MO. 

•‘Our 1906 Catalogue and Discount Sheet.” 






PRICE 



CRIP CONTROL 5 TO 40 MILES PEN 
HOUR. 100 MILES FOR TWENTY CENTS 



$ 145.00 



LIVE ABENTS WANTED CATALOOUE FREE 

THE THOMAS AUTO-BI CO., 



lAA* Uia^ADA ST 



miPFAl C Kl V 



ANYBODY 
CAN USE IT 



Blowouts, gautibolU, 
ffl&aa culd or other dam- 
age Bpois cm outer cas- 
ings; turn off atoms, spilt 
or punctures to Inner 
tubes vulcanised ad 
good as new with our 
Vulcanize rs. 

We want to B&nd you 
circulars, sod what 
others say* 

“Stitch -In-Time ,F 
Vufciiolier Co. 
Topeka* k«n., 

U* S. A* 



LL ABOUT 



"I’bia volume contiles nsost helpful In* 
Yo Ima t i cm for ow n c rs , c p c Fite ra , re pii irncn , 
aft the mrccssful ore, running *nd con. 
Htnurion of the rariuiii formi of motor 
vehicles and accessories ; wilh a. complete 
t re at j f e on pus olefte 1 n d e [ ci m engjueiafid 
electric motors, tolly illusnutca ; ready 
reference Index, making an at* -i «■ « I ate etlu- 
CJUar, Highly cndoncii, Published at $3 P 
poatpiid* Muney refunded it" nol satiifac* 

lory, Jk# nj for frtt. 

THEO. AVDEL & CO. $ 

63 Fifth AvAnvifl 
New 




Faster than an Auto 
Cheaper than a Horse 



, «***■ 



GET A M A N 5 O N 

It is speedy and rdtftbfe, adapted 
to all roads, and cr.aiataiced at a 
moderate ixpense. Attachments 
designed for pleasure and atillty 

WrrU us 

Fowler - Manson - Sherman 
Cycle Mfg. Co., 

Clinton and Fulton Sts, t Chicago, 111, 




TTrfl< 

to-thw 



pnri 
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Motsinger Auto-Sparher 

Starts and rune 

GAS ENQ 1 NES WITHOUT BATTIttrift 

Nrt other mnchltio can do It «uco*HfltulIy for 
i >,rk of arim euJ patent* ownud by us. No 
twist motion in our drive. Ko bdt or 
switch nctH’twury, No bsttoriee whatever 
for mttkii and brtwk or iump-apsik, 
Water and dm st- proof. Fully Kuatynteed. 

motsinoer device mfg. c: . 

Jt. Uain Pendleton, Ind.,U, B* A, 



^mSSESSSSSSSSS^Sm^ 

A perfect, full size self-fill INC fountain neu T wli li solid i4fe. 
cold pen and Inn ranee (whey, postpaid, *1.50. agents; is * 
day-sure- Stunt for "Free sample" olfcr. trial plan ami wholesale 
prices. FUFF PEN CO-. 3SS superior Bt., TolQtfp, &„ 




u mr.m-m b-ste 



JUICE FOR YOUR BATTERY 

Wliy nra jiTi.i fn-rik-te j-ftslr dwii '‘JOiro" For 
vniirFwUtarleal Voucnml lit wli.li an APFtK 
jLCTUniTtt! HAIH Kll\ 4‘Jd.iitHKft. K= . -S I > U- 

tMoberl fca any dutornotiili 1 Or o lurUn 1 *. 

Ki^jiilorsiKn BtCrjiirun, t’E-rCul h , ^-.1 ir^i reUT 

enrm lo Iwep j<mr iiuro ri. - fcl»u;i-N 

Cbkri^rl Bad Oi lh*T j e liifkit. TUfnOnJf hr*3«li'-,. 

^'rir furflui-r irTrirninlLi.ifi, m-ili-, 1 Ilk Ini' lift 

K LKIl lilt :.i I. * II u IIP. 1 1 1+ M. * taJ r Si . IPa < Urn. tP. 



Stationary Engineering 

Why not .learn p profession in which there Is always a 
demand (or help at gnnd wage*? Fill out and send thU 
advertisement to Li to-day and receive our 200 page 
handbook (FREE) describing our STATIONARY ENiil- 
NEE RING COURSE and over 60 others, including EJectricai, 
Mechanical, Marine, Locomotive and Civil Engineering, 
etc. We can help itiu as we have helped others. Write 
NOW. 

AMERICAN SCHOOL OF CORRESPONDENCE, CHICAGO. ILL. 

Nam* 



City mid State 

mml a-' . 4 . 



A D U L TEIt A TED SMOKE, — Uaw r ti p u lou g but eh ■ 

ers bare found a Why of preparing frankfurters and 
ivltDi'rs wi thout smoking thorn, as smoking tokos 
time, TJit*y dip the sausage In it creosote compo- 
sition which gives tho smoke flavor, but la highly 
injurious tu tho stomach. Biu-on and hams are 
treated in the same manner. 



SAILOR STRUCK OV LIVE TORPEDO, LIVES, 

—A live torpedo shot from the receiving ship 
“Franklin 11 during torpedo practice in the harbor 
at Norfolk recently* struck a sailor who had been 
sent out in a launch to act ns marker. The pro- 
pellltig machine fulled to guide the missile as in- 
tended and after ll series of wild evolutions made 
straight for the little boat, smashed through Its 
side aiul struck the sailor in the hack, hurling him 
Into the water. The torpedo did not explode from 
the impact' but turned downward and stuck in the 
uiud. The sailor was taken to a hospital. 



SMALL MOTO 


RS: 


200 1-8 H.P,, 110 Volt, GO Cycle a ■ 


3.50 


Westinghouse, fBSS&l2E«l 


90 1-8 H.P., 110 Volt Wasting- a 

i ti aii# a New, Direct Current, Hhunt 3k 

lllVUaBf Wound Motors, each, , . . . , V 


o.oo 


Q ’VY 


Send fur ttur monthly tmrKain sheet on electrical supplies, 
motors, dJUiw», ete. LARGEST STOCK W AMERICA. 

GUARANTEE ELEC. C 0 /cH 7 o:S d o c ,'^ n 




CV** 1 Tl 



A Perfect Ignition Device 



FOR GAS AND 
Gasolene Engines 



Ensure constant speed 
ligh 

to the coil which is specially wired to yield 



is the Edison Battery and Spark Coll, Ensure constant spi 
in Gits Engines and Motor Busies. The Batteries deliver a hi 



constant current to toe cotc which is 

A HOT SPARK EVERY TIME* This combination obviates 
all ignition troubles. It is surer and more economical than any other sparking 
device. Sold by dealer^ everywhere. Send for L 03 me of nearest dealer, and 
Booklet Battery Facts, containing valuable ignition information. 

EDISON MFG. CO., 22 LAB«Sid« Are., Orftn^fr, Jf.J, 

81 I'bEud Hqoart, JipW ¥(JtEK. JfH WiEnub Are,. CHIC itiO, 3 S Cl^rkrawtll Rnd, LOITPON, E. CV 





“Quick Action” 

IGNITING DYNAMOS and 
MAGNETOS 

The most BdliubSc rt£htH ou Uid 
Market. 

Take the Place of Batteries, 




Jump Spark Coils 

FOR ALL PURPOSES 

fihiLiLf, Double, Triple and Quad- 
f^r SUt ionnry E&fftn&l and 
Aiitiiiiidjitcis. Gu 4 ninth'll in otw? 
pftrti k- u I M. FS n* V L til'll lojt* 

MCXU fyft CaTaUWUI ft, 

THE KNQBLlM UlffilllAN MfG. COMPANY 

BOCTII AKNtl. 1N&. 



High-grade MARINE and 
AUTOMOBILE ENGINES 

2 to 30 H, P* 2 and 4 -cycle,, 
latest fin provem ants ; Dost ma- 
terial; lowest prices. Also sell 
castings, wilh drawings. 

State ymif went, 

HOULE MOTOR WORKS, 

5 BO East St., Holyoke, Mass, 



MAGICIAN MYSTIFIED It V ill S OWN TRICK. 

— Holms, lilt* [uagldan, hut I ;i queer experience ibr; 
other evening. It wus between the acts, wrltos Mr. 
Helms to our editor. 1 l was preparing my second 
net. ’Thirty Minnies In B|drItlahd, T in which I use 
‘The Talking Skull,* which Is used on a pane of 
glHSH acToi?B two chairs. It has it tuoY&bip jaw, 
figures out people's agos, cards that have been drawn, 
etc,, by moving its jaw and making tht spirit raps 
Inside the cabinet In preparing the net, I went to 
my dressing room to get the skill], which 
ivaa ou n table. When T got to the? room, imagine 
my surprise lu seeing the skull tm>ve its jaws and 
deliberately move from one end of the tablet to tin- 
other and finally Jump from the table. The skull is 
made of papier mat: In*, is hollow and has a hole at 
the bottom which was left there by the limintftie- 
turer. When the skull Jumped from (tie table i ho 
secret of the mystery wag easily explained: a good 
slssed rat leaped from the opening in the skull. I 
generally plate the skull oti Its side for ran seas of 
my own. The rut must have been on (he chair in 
my dressing room and my sudden appearance fright - 
ened It anti It crawled Into the hole of 1 the skull, 
which lipped over Into Its regular position, ranking 
tile rat a prisoner* In try lug to get mit and getting 
the weight of the skull on Ita bock It moved lUo jaw s 
and also made the skull move across the table until 
It fell off, dropping the skull to the floor, re lea slug 
the Imprisoned rat, which ran into a hole near a hall- 
way. My papier rune lie skull hris a dent hi its eni 
nliim. Talk about miracles and your sp f rll power, 
rtt?. + l certainly was mystified al the idght. until i 
saw the power behind the throne." — The Sphinx. 

TO STOP MOUSE HOLES. —Plug up the hole 
with common soup, tiy Pills, rah‘c\ roaches mid anr* 
will not attempt to go through It, not Ilk dig the 
tnate, 

C Yo v ur rt Bicycle T Motorcycle 

at amah vest by attacking the 
SHf-starting 

Erie 3 h, p, Power Hal fit 
This indui.lK'S all cart* by widen 
anyone can easily make a power- 
ful, durable ifloto rr yclii. 
Weight to lbfi. heirs to Tramp. 

SvhmI 2 tu a an Hour. a hill 

climber. Hundred^ in use. seiiil 
Stamp tor outfit catalogue. 
Motorcycle Equipment Co,, Gb Lake Si,. Hamjnondsporl, N. Y, 






All TO MHE 





X% H. P-, Weight, AH lhj». 
Price, $35*50 Engine Only, 

2 H. V Engine Only 
Price, #47.50 

TTjto inort pwil ]#intA of merit Ihui mj 
IJtL|;iDe< Erii i-;irrli Vnwur i-arta niul Im 
com ; rpn* wjUi ateolultlf IW vllurp.. 

Cioti, l- noiMleas. athI rimltd In J by one loier. 
(JOT pu iT-LiLiH'i- f.fr two j rac* ia ,ul'):c ir-itt 
tVttlfl-brlt of M'i a. 

Out Utw ut ■ iLi:i..r R^iiicmrr Engines Is 
BEjually ms ipmmI. ‘♦SUXi: lillUlt," nuU 
cif«nl 4 r of either ce±i tie ItAil lot Uuj sikinf. 
-tdilrtftii sinllnj; jmr «nli phlnlj, 



CHAS, P, CROUCH & CO M 

472-4BS CARFtOLL AV£., 

CHICAGO, U. S, A. 




The Ideal Lawnmower Grinder 



Sharpens any Lawn- 
mower accurately in 10 
to 15 minutes,, makes 
the blades a dko] utel y 
true, girt s them a per- 
fect clearance, docs the 
work quicker and cheap- 
er than it can be done 
by hand. Nothing like 
lion the market. Made 
for both hand and pow- 
er use* 



THE ROOT BROS. CO. - Plymouth, Ohio 



Write for full descrip- 
tion mul prices 
TODAY. 




/Mi 1 r shows Our 

“Vim** 

Butt Spark 
Magneto 

ua make other Tiye.s for 

Butt and 
Jump Spark 
Ignition 

ALffO 

COILS 

ofall!bnd«- Wflta 
for prlcea ind full 
information 



The TRITT ELECTRIC CO. “TiKMK* 





OTTO E N d I N 



Uncle Sam Satisfied 

The following is clipped from the “Washington Post" of March &, *06 : 
**Th£ submarine torpedo boats Porpoise and Shark completed most 
satisfactory gasoline engine endurance tests in NarraganseitBay last week, 
running lor six days and proving their ability to run over 500 miles in 
case their electric engines became disabled.” 

The above named torpedo boats and 25 others in the navies of the 
U.S., Eng U nd* Japan and Russia a re eq u ippei with “0 tto" ' m iritie engines 
200 H* P* each* Surely a powerful endorsement of quality, 

OTTO GA5 ENGINE WORKS. PhikPa 



5TANDARD-0F THE WORLD 



CASTINGS FOR i H. P. 
GASOLINE ENGINES 




Flurry complete set of 
Cab Lin Lf . including all 
i'ur:- In ruugh with blue 
prlnLa-’ 



$15.00 



Send for Booklet on Stationary, Marine and Bicycle 
Motors, Also Casting* for aamc. 



L. W. GILLESPIE & COMPANY, - Marion, Ind. 



THE LARGEST 




AIR-COOLED MOTOR MADE 



5 WORSE POWER 



Bore 6x6 inches. 
Plenty of cooling sur- 
face. No engine ever 
eon sintered wiih so few 
world on parts- You can 
hold your hand on the 
flanges after It has been 
working alt day, 

Write for Agency. 

Gasoline tank in base 

Or outside. 



A Cooled Motor Co., - Lansing, Mich. 



ANIMAL SURGBH Y hits attracted considerable 
attention recently amt many persons owning val- 
uable or dear pels are availing themselves of it- 
Difficult ciperattcMii are success fully performed; nor 
this only, but rtog* nr cats tnsiy ho fitted with glaws 
eyes* wooden legs* false teeth, etc. No attempt 
however, bus been matin to beautify the Ugly visages 
of some of the t boron glib reds. 




absolutely the 

FINEST 
ENCINE 

AN THE MAflKET 

IJottcft II] c neat (!?■ 
and Hie round 
tiflJtc wiiLcb Insures 
holier f]E^e com pres- 
sing higher 
bfliie com* 

0 rcsslon. 
menus mure \ 
speed, «ad 
TiHiTO speed 

corns iilv means more power. 

Only Hi fee moving purls ; so elm- 

R io a Child can run one ji'T 

me in any climate. WE HAVE THE Nl^ 

From I^H.P to l« H.P* Send for Cater _ 

|(jf;cie P— tfs FREE Write fur Agency, 

THE BURDICK ‘PUTNAM GASOLINE ENG. CO. 

SaS -007 Decatur St,, ST. PAUL, MINN* 



HOME MADE: AUTOS,— All tile parts neeessnry 
to build a motor vehicle from the muni lest run- 
about to n Idc freight truck, are described with 
hundreds of il III si ration * in (be new free cntnleg 
of the Ncustadt Auto, & Supply Ca, Se. 1 5th 

st. + Rt_ Gouts, Mo. 




FairbanKS'Morse 

Domestic Water iSupply 

Provides all the coaveftiences of dty water 
works at moderate cost* 

Gas, Gasoline or Kerosene Engines lor all purposes from 2 h. p. up. 

Cut out com p]ete advertisement and send to 

FairbaaKs, Morse (SL Co. 

Monroe Street, Chicago, 111* 

Please send me Illustrated Catalogue No. W 440 Gasoline Engines, 

1! may want . T ..h. j>. Lo._, ■ - - , 



Name 

Town 



Street No-. 



Slate. 




HAVE YOU USED AN “ID” EMERY HOLDER? 

II not, Why not? Grt It now 
and save TIME, PAPER, and 
PATIENCE. The “I D” paper- 
holler will links either etiiery 
cloth or Hand -paper, and should 
be used In all eases where a good 
Uralsk ur polish Is desired When 
the cloth wears out. It can be 
very easily and quickly replaced. 
{See Cat,) By Using an "I D'\ 
corners and grooves cart be 
reaeb&d that are Invariably skipped over with the ordinary "‘block of wood/* Its n&es are not confined to a shop 
only, but will be found very handy around the HOME or FARM for making general repairs. In the kitchen It 
will remove rust and som and can he used as a knife sharpener. Has a thousand; Other uses too numerous to 
mention. Sample by prepaid mail. I* Cents* Better order today* 

THE I D MANUFACTURING CO., Box 300, Tonica, La Salle Co., III. 





DYNAMO CASTINGS 

Stl s Qf Material or flnHbod Parts for ihe v. 

FRANKLIN MODEL DYNAMO 

l’KICE *3.60 AND IH- 

Will light nil 6 c, r. IftTQPB 

Write for illustrated bocikJnt $ 

PARSELL <& WEED, 

129-131 Vitsi 31st SM, - NEW VlM CITY 



WHEN IN SAN FRANCISCO 

— YOU CAN ALWAYS GET 

Popular Mechanics 

and its books, aa as back Bumbers, 

and any other book or periodical you want;, 

ROBERT C. ROSS* J303 Market Street, ’Frhco- 



KEROSENE Oil ENGINES 

nARINE. STATIONARY, PORTABLE. 

No banker* Marl mum Power. Lightest Weight, si in pie, 
ltell able, Economical No halter] ei, SeLMKulttoa by oom> 
pr«uiu. Fully Guaranteed, Write for catalogue P, &L 

International Power Vehicle Company 

253 Broadway. NEW YORK, 




SEND FOR IT 

• m 

My Revised List of Machinery 
and Contractors- Equipment 

IS NOW READY, AND COVCOS 
TWELVE PRINTED PAGES WITH LO- 
CATION AND PRICES, 1 WILL @E 
VERY PLEASED TO SEND A COPY 
TO YOU IF YOU WILL LET ME HAVE 
YOUR ADDRESS. 



Willis Shaw, Machinery 

171 La Salle St. CHICAGO, ILL. 



Gas and Gasoline Engine and 
Motor Castings 1 to 16H.P. 

Aato, Marine and Stationary* Booklet on Request 
W« «c|] bin* print drawing! of c liber 2 or 4 cycle tyfe. 

THE GCBHARDT MOTOR CO. 

3930 H*»cdcK St., Phlla., Pa, 




1 ' Park KL 



GOES Li KE SIXTY 
SELLS LIKE SIXTY 
SELLS FOR SIXTY 

GASOLINE 
ENGINES 

tor Pumping, 
t , i Cnaufinxintori 
Churn, ^ fj. liiritr Mictilfttt, 
Joe Cream minr, c-jl, 

t j-m-'".). i r rjucaii^rj,-. 

GILSON MFC, CO. 
^TPort Washington ,W!f 



Popular Mechanics, Journal Building, Chicago 

I would like to act as your agent in the shop or works of 

Nettie employing men. 

If you have no agent in this plant send me full particulars with 
statement of commissions paid. 

Name ... __ 

Stree t - — [ 





FOOT AND HAND POWER 

Wood Working' Machinery 

Per CirpeiittrSp Cabinet Makers, Wagon Builders and Wood Workers Generally 

Mite hints foe Scroll and B«id Sawing, Ripping, Cutting Off, Mitering, Rabbeting. Grooving, 
Gaining, Dadoing, Bertdmg, Edge Mauldin^ Boring, Mortiiip^ 

Tennorung, Turning, Etc., fer Working Wood in any maJiinr* 

CNUNPMM MERCHANTS Aft QUICK TO SEE 
THE SUPERIOR MERIT Of m MACHINES : : : : 

MRchtnes Sent on TrhtL Send for Catalogue 



The Seneca Falls Mfg. Co. 102 Water St. 

v Seneea Falls, N. Y . 



FOOT and POWER 

AND TURRET LATHES, PLANERS 
SHAPERS AND DRILL PRESSES : ::: 



SHEPARD LATHE CO. 
A 1 S 1 W. 2 d ft., Cincinnati. Ohio 




B. F. BARN&S* 
ELEVEN-INCH SCREW 
CUTTING LATHE 

For font or firm** a* w«n lud . II nit 
poorer ■ ni*# food am] cofttvo-UDd 
rest-. A ■ l n i/r 3 y h i r “ h - w ru ii .■ mod- 
* ri i too!. We iilw .1 build n P-|nefa 
kii!li+‘, TJftftcriirttv? vjrmjlora of 
each faibi* upon rnqnf 4 L 

8. F» BARNES CO.. Rockford, III. 



V41I.ISD v K\onti;n,-.\ rpitftln party, who 
Emil iiver-liidiilgoiL Ktoio jl Lumifler and wiia :im?ateU r 
T i tile judge lie suld: 

M don't know wlmi Iti the world I wanted with 
fi hammer, and ruiilly didn't ktimv 1 had It In my 
E lands until the police sergeant stopped me on the 
street and linked me If l >vus going out driving. I 
had several large and J u k- i eV ntiilet- my holt airul 
thought when the KiTgeaut stopped me I whs talking 
to the whole police department. 

t4 ‘Xaw, Tui not going out driving. What's the 

joke 7 

ir 'Well, what arp you doing, trying to make a 
hit':' the sergeant asked me, 

" 'Say. give me a Up; what are ymi driving at?' 

H ‘ I believe you’re n knocker, T k l) have to nail 
you/ be said. 

"And that's the ilr&t time I discovered I'd stolen 
a hammer.” 





HASTINGS COMPOUND 

Guaranteed to etor Sparking* Monry refunded if it 
don't, Fin iiu in convoDieot form. m. long x i 3 -ie so dism. 

ViV have enough eonfldeDCc la finsiEQg^ t’om|n>tm to mall a fall 
&!zc jumpie a tics, upon receipt of alx erms to cover postage. 

J AS. L* NEEFUSt Sole Agtnl 

54 oey stheit. n. y. 



X.ITTLK GEM 

CEMENT BRICK MACHINE 

Cjiincitj 13 WS pur dAy..(*n* man-brick 
tumped f ace dow n. any dep I wn . m fi ke# t h rf ^ 
at a time, Outfit includin ft plum ilk*, I 
[lock, 1 PdlgOh, 1 Round Corner, 1 Korn 
Fji«, 1 circle plate fer column -- MOLDS 
for Cap and Hill, bane hull and balnater. 
Tinted CuIiiIiidh, etc, 

A. D. MACK AY k CO., * M Wsshlotfon Si 





FOOT AND V ATTft C 9 to IS In. 
POWER LftlnW SWING 

Circular B shows our now Screw Cut* 
tiling hoot Fewer Lathes. 
CarroU-Janieison Lathes are gunrm- 

tfi d acruratc iihd liglil miming. 
Workmanship and material 
of high quality. 

Out ratiilne will he mailerl te any addrp**. 
Sli.iLI we inail you unef 

Carroll < Jumelson Machine Tool Cd 
B atavia, Ohio 




9 to 15 In. Swing. 
Hew Features. 



If If s a Sebastian, It’s a Good Lathe 

BUILT UPON HONOR -ACCURACY. EFFICIENCY, MODERATE PRICES. 
Foot nod Power Lathes, all sizes, send for Catalogue. 

Sebastian Lathe Company, 107 Culvert St., Cincinnati, 0, 




PRESSED STEEL SHOP PANS 



For Machine Shops and 
Foundries, Bolt Works, Etc, 



TnorSANDS IN USE, DURABILITY AND SATISFACTION GUARANTEED. 

Made ef any Gauge of Shoot tit eel desired. Never goes 50 pieces, and always fives entire satisfaction. Try samples 
and you would not be: 



>e without ihem at any prlc* 
cafttfrEfS,ore b quart?, ami other substances, and lor 
borihffe,oU drippings, etc, KILBOURNE 



Suitable for handling bolts, rivets, nails, screw's, nuts, washers 
under taitees am? drill presses to catch the turnings. trimmings, 

(XL JACOBS MFC. CO* - Columbus. Ohio 



WANTED 




I □ eers mid person s 

running belts, to write on 
their firm's letter head for 
liberal free s&mpl* prepaid of 

-i Pulle- Y -Grasp 11 

for Belts , State kt od of belts. 

THE CARDINAL MFC. CO., 

Cleveland, O hio* 

Bdw Afvi Wulfdj 




LATHES 



W,F, & .John ItrtrnOa Co. 

1ft) Ruby Ht., 1 t Root r*r4. III. 



9 to IS inch Swing 



and up uncord. 
K‘Hd y to buy 
Catalog and pxjcp* 




ELECTRIC BUTTON. 

Tab preu U>fl h uttofi — 1 Urn batten will 
da the rut Expose th* batten te your 
fmndj fan will Lntum ta puib it ux.d, get 
ftlHtit bBtit to be f Di’tr.ittca. It 1 , Mt 
fan rantiar mtfc Prteo iSc 2 ter 

Ej(i- |HWtphid, with Big Budkin CikJeg. Addma 

AHER1C1 R SUPPLY (JO 534 UlbmL* 1 i* Start. It. Paul Mira. 




B A L 



L BEARINGS 

"KNIFE" PATENTS -The Combi nation: 

A Rail Fkmrlna imd h Cono combined* 

For thrust, weight or both. 

Lowest urirfl and bodt bearing rondo, 

For t he liuhttHt to the heafieat work. 

All nlzoB, JiMncb snd up. 

Na fitting -juBt ruph it Ob. 

10 cents la stair, for wimples, 

PRESSED STEEL MFC, CO, 

5d5 The Bourse, » phliaaetpM,, Pa. 




Teach The Boys to Use Their Hands 



Every boy onpht to have a little cnrDenter sh<ip 
of hlrt nun, He can earn money doing carpenter 
work for his family and friends and have lots of 
fun besides. 

Our v until 1 a Metnv&l Training Dench Is a whole 
carpenter shop In Itself for a bright boy. It is 
used in the best manual training ’schools in the 
co untry, 

BftnL'h 4W ft. long, S2 Inchon high, £0 Inchon wtlp-fltti'il with 
a IS-inoh gTnf'd ap tunpl^ top 1 V l^rhes thick, *ith7drirh wall 
for tool*, lit ted with 1 wo vices, Rack hoard And tool rack u 
Bhnwn in illrnttrotina. Frame, fllned up top, vices a lid tool 
rack all made of hunt map]®. 

Our catalog gives complete Information In re- 
gard to this and other manual training benches, 
and it fcbows a number of styles especially de- 
signer! for manual training achool use. Write for 
a copy. 

GRAND RAPIDS HAND SCREW CO. 

146 S. Ionia Street 

GRAND RAPIDS, ... MICH. 




FOR THE NEXT THIRTY (30) DAYS 

MUCH AWTra OVT5 OF OCR CR UNCHER, made With extra line finish, at a Special price of 
fir, t’KNTS each, postpaid to any address, We make this ofT-r In order to Introduce the 
"Ilawiu ye" Wrench to neiv readers who are not aquaJntcd w Ith its merits. 

uL yo “ The HawKeye Wrench Co., Kanhaiitewn, i*wa 



SPECIAL / p 
OFFEK... DSC 



PATENTED IN UNITED STATES, CANADA, FRANCE. GERMANY 
AND GREAT BRITAIN. 

PATENTS PENDING. 




Our wrench has more 
tinea than any ocher 
wrench made, and can 
be lifted a« a pipe 
wrench, thread cutter, 
or mu wrench, For 
cutting threads It ban 
H different dies. 








A new rapid flux and tin combined for soldering 
and mending Iron* Copper, Brass, Lead, Zlnc.TIrit 
Platinum, Gold* Sliver, Etc.* without the use of solder or adds, Boiderene aoldere anything and everything 1 that the 
old method ol using bar or wire solder, acids, rosin and paste accomplished, 

AOENTS WANTED. SEND TBN CENTS FOR A SAMPLE STICK, 



THE CHAS. A THOMPSON CO 



*t 



41 Cortlandt Street, New York, N. Y. 



Improved Mitre Box 80 c 




THE IMPROTEO MITRE BOX Jfi without 
do Li fit the best and most duraL.de Ultra Box made for 
ireu^rai work. Tim rrame la made or bard wood. \ Jtieli 
thick, has adjustable iron saw uu Ides for fitly itilekuesa 
of blade; an ordinary crces-cnt saw can be used as wall 
as a 1 1 ark bow. At this pries It is certainly n bargain 
and gives you an hiea bow low our prices are . 

WE MANUFACTURE THE CELEHRATED 
WIYANCO TOOL8. If ymi bavo not already um*d 
them begin now and you will be surprised at the (Laving 
in cost and the satisfaction derived from using tools or 
high iinaiity. Our!Hi years of square bnfilnm dealings 
and low prices, together with our regular guarantee or 
money back on ail purchases not satisfactory In every 
respect, ie snirtclent reason for giving nl K (,'ELE- 
BKATEO m VAN CO TOOLS atrial. 

OUR NEW GOO PAGE CATALOG NO. 00 gives 
a full description and prices of cuir complete line of tools 
for all trades. 

Write for it to-day, PRICES LOWER THAN 

EVE R, 

freight and express r*te& are lower from New York 
than any other city In America. 

Oldest Mail order House in America. Established into. 

WHITE, VAN GLAHN & CO. 

30 Chat bum Square, NEW YORK CITY^ 



Name 



Address 

City and Stated * , 



Learn Carpentry 

Learn to do your own carpentry work around home — 
there's pleasure and profit in it— meanwhile you are 
learning a trade in which there is always a demand for 
skilled workers. Send ihia advertisement £« us to-day 
and receive our SOW page li and book (FREE) describing 
our Can PINTERS' COURSE, and overfill others, including 
Contractors' and Builders, Heating, Ventilation and 
Plumbing, Architecture, Architectural Crafting, etc. 
Write NOW. 

AMERICAN SCHOOL OF CORRESPONDENCE* CHICAGO* ILL 



Pc-I- Um-V. i-ir* 



WIERD USE OF TELEPHONE. — Ah unnsunl 
m+u of a long distance telephone wns mude by u 
yottng doctor who called tip Lila sweetheart In Indi- 
anapolis. The brief conversation ended with ti 
strange noise which the young lady could not under- 
stand, blit which afterward^ proved to be the report 
of the revolver with which the man killed himself. 



MOVING PICTURES OP NAVY* — It 1% Interest- 
in# to note how many things invented primarily to 
ninuKOi are eventually utilized for practical purposes. 
The recruiting department of the Navy have a scries 
of extremely Interesting pictures showing life on 
board ship, with the men drilling, working the guns, 
etc. The machine Inis been giving daily exhibitions 
during the past month at the recruiting station In 
Chicago. 



No. 602 NAPANOCH Pocket- Knife Tool Kit 



Everybody's 

Pocket Tool Chest. 

Leather Poe Let-Book,, 4 
inches, containing FotkfcT 
Knife, Filr, S^w, Chisel, 
Screw Driver and Reamer. 

Each toot firmly attached Of 
detached to the Rocket Kniie in 
a second. 

Made in America by skilled 
American mechanics. 

WARRANTED 

Scut postpaid on receipt of 
$2.25 

Use 5 days, and if not sat- 
isfactory, return to me ami 1 
will refund the money. 



LL J, ULERY, 7 F Warren Street, New York Ciiy. 





LET ME SELL 

Your Patent* 

Hwjklrt explaining h<iw iu i E>- >3 FREI, 
Filt.fn J«r*’ ■'■ipprLcitrp-. Talent .nL<y* 
duiivdj. i: j,-u I. 4 '. I- . Pa ton! fur uJc. i-»li 

irtj ,i|- ‘urri.E-n, 

WILLIAM E , HOYT 

Patent Sale* Sp^eiaUit 
2 90 -J -Broad way, N, V. Ci*y 



Ketp Your Tool Room Emery Wheel True by Vaing 
D1AMO-CARBO EMERY WHEEL DRE5JER 

No. I, 8 Inches Long... *.*,.,,$3.00 
agg— £. ■ “ 3, 10 ** 3,S0 

V ^ ** g , 12 ;* 41 ..... loo 

Send for D roseer Booklet with Testimonial a 

DESMOND-STEPH AN MFC. CO., 




TWk 



Vrbui., Ohio 




Going to Put It on the Market ? 

¥q%1uit 4 ill « article; we hATe the brainy and the equipment, for making It nt the I*weitcu£t* 

We manufocture and a hip all kinds of H rectal machinery on contract* 

LET US ACT AS YOUR FACTORY 

JOHN WLSHART MACHlNK WORKS, Engineers and Machinery Min, (ULC.) 43 to 45 H. Canal Street, Chicago* 

LONG DISTANCE 'PHONE, MAIN t£t9. 



One Vi*, 1 L |L , 
OnO Bet GEHTnNE 
Armstrong Swots 
* nH Mm, 

One Pipe Cutter, " # . 

One \Y r enc h. All tor hand] tag pipe from )£ to 1 Inch, 

ON RECEIPT OF flOJJO 
fiend for Cetnlogcg -of Complete Line, 

ABHSTBONO MF0. C0*, Bridgeport, Conn r 



SplitdorF Laboratory 

m (EatabJlnliiMl 1S&=F % 

WE MAKE A SPECIALTY OF TOUR 
lVOKK 

YOU HAVE AN IDEA and require eirnot 
workmanship to fully demon strut* its FULL 
POSSIBILITIES. 

WE HAKE a specialty of MODEL MAK- 
ING, EXPERIMENTAL WORK und ME- 
CHANICAL ENGINEERING of the highest 
character. 

YQU WANT THE BEST WORK MAN- 
SHIP — WE HAVE the latest Improved ma- 
chinery and the highest type of engineering 
ability. 

Te as what yon want* we may be able 
to help you and would be pleased to give 
you any Information. 

SPLITDORF LABORATORY 

Block 21, IMIVulcviUrSl., NEW YORK CITY 



WE MANUFACTURE TO ORDER 



DIES, TOOLS AND 

A UTOMATIC MACHINES 

also HARDWARE SPECIALTIES 

and PATENTED NOVELTIES 

ESTIMATES FURNISHED ON EXPERT 
MODEL WORK, SEND DRAWING OR 
SAMPLE* 

BOOKLET FREE* WRITE TODAY* 

Stamping &■ Tool Co. 

DEP, C LA GROS8E* WtS. 



MACHINERY 



A\D SPECIAL PARTS 
BUILT 09f 4.! OS TRACT 

ra Tfew devices developed : imiiceaflfui experimental work done 
apeEdily; skilled labor; good faclllttea; good value for your 

| j. k. ENGELMAN MIG CO* 

^ 76 Hudson St. near Peon. Depot, Jersey City 




« 




’ Lathe Dog 
Drill Holder 



A fint -class combination tool for use in me- 
dium and light machine work. Will prove a 
time-saver on all work 




The tool laconatructiid so 
aej to change Instantly from 
a lathe dog to a drill holder, 
and can he used on all classes 
of work, whether taper or parallel: ellmlnaica the 
necessity of usln£ a new doefor each piece of work. 
The tool will be eon ton trl alto any responwlble firm. 



Manufactured and. For Sale by 

ANDREW F. KRUS (EL CO. 

043 Elston Avenue, * CHICAGO, ILL 






TAP AND REAMER WRENGH 





Sent by mn.il fpost* 
U* S* or Canada, 

Tills wrench k wtr iwfol 

ert, t!?C. Il Stas a tddnjinct 
hi ihe f.ihcr for u« is * I Alba. 
»rp T'^'l Steal Ordrr wkllf 

Iperiolatbros. 



patcl ) to any part of 
Holds tups up to ’ In. 

for bolding; lapa, -drills, rerun- 
oh nick at one and and a ceuler 
The olid, of tl.e fll.f 11 And jaws 
tbfj l»t» 

Cutl uil fiiaJelpt Sl»,, 
CHIC160, 11LS. 



GASOLINE SOLDERING IRON 
AND BLOW TORCH 




We call Quickly cure you of the old time soldering Iron and 
Gaaoilne Furnace habit, '"by a single application'’ of a certain 1 3 tile 
gteen covered booklet that wo hate expressly prepared for sack 
acts. of benevolence. TUI# document richly re ward a the five 
punutei devoted to its perusal. Shall we tend you such a tl tre*i- 
rntfitF’ 



BMMELMANN BROTHERS MFG. CO, INDIANAPOLIS, IND„ U. S. A. 





POPULAR MECHANICS 



PATENT BUREAU 

invites the co-operation of Inven- 
tors, Mechanical Engineers, Drafts- 
men, Machinists, Superintendents 
and Foremen of Shops and Mills, 
and Skilled Mechanics in all trades, 
everywhere, in building up a Patent 
Bureau that will give honest advice 
to inventors, protect their interests 
by good patents and strong con- 
tracts; assist inventors in perfect- 
ing their inventions, and in selling 
their patents when obtained ; and in 
all matters to render careful service 
and give full value for money paid. 

We have a Patent Bureau of 
which it can be said : “Conducted 
So You Can Trust It;” just as this 
magazine is “Written So You Can 
Understand It.” 

We have been getting patents for 
the past twenty -five years, and hope 
to be in the same business for 
another quarter of a century. 

We want the business of practical, 
hard-headed inventors— not the per- 
petual motion cranks. We charge 
moderate fees for services rendered, 
and do not care for the business of 
those who expect something for 
nothing. 

Our booklet about Patents con- 
tains much information in small 
compass, and you can depend on it. 
Send for a copy. 



POPULAR MECHANICS 
PATENT BUREAU, 

Journo] Building, i Chicago, III, 



Pl lain tnant Inn Pnh'n Ibn HrankaHlM 



THE OLD RELIABLE 

JESSOP STEE 




f$ YET OH TOP AMO THE VERY BEST FOR ML FIRE TOMS 
WILLIAM JESSOP St SONS, limited 
91 JOHN STREET. NEW YORK 




GIVES PATENT TO PUBLIC USE— A very un- 
usual event occurred when the Pennsylvania railroad 
bought a recently issued patent, and dedicated Lt to 
public use. The patent was on an Improved tank 
trap, and was considered so good tlmt the railroad 
paid the inventor a handsome price for his Inven- 
tion and then made it free to all to une In building 
and selling the new cur. It is an example which Is 
worthy of adoption by other railroads and should 
prove encouraging io inventors. 



WASTED INTENTION Sr — It la a more common 
occur rence than most people would Imagine, for two 
or more persons, who never saw or heard of each 
oilier, to invent the same thing: not only tu invent 
the same appliance, bat to actually Invent the Sjume 
Identical thing In every respect. 

The manager of a large Iron works recently went 
Into n wholesale hardware house where he wfla well 
known, and incidentally mentioned an Improved hand 
saw which one uf liis ne-n bad just perfected after 
several months of study and work. The manager 
was very proud of the Invention and said by was 
going to nsaf&t his man In getting It patented. 

The hardware man listened attentively to the ac- 
count of the saw* and touching a button whispered 
to his clerk who answered the call. In a few mo- 
ments the clerk returned with a package which the 
proprietor handed to his visitor. To Ills great sur- 
prise, there was, identically the same invention, al- 
ready pa ten Led and on the market- 

The incident Is happening continually. The second 
inventor had spent 1 50 tn money and Ills spare time 
for several mouths Inventing something which had 
already been Invented and pa ten ted. Wbnt he 
should have done, and what (he first step every 
Inventor should lake afler getting tils idea In shape 
ready to construct a model is to have a search made 
of all patents In the line of his lucent ion. which riny 
patent lawyer can do. The usual charge Ss only 
¥5 and 1* money well invested, for If the search re- 
veals a patent already Issued on the invention, the 
Inventor can then save himself si lot of needless 
work, time and money. If the field Is found to be 
open, then lit 1 1^ warranted hi going ahead. Even 
If his Invention follows along Hites already patented, 
lie Avon Id still have a chance to patent an improve- 
ment In any event he is working Intelligently, 
knowing what he is about when he has the report of 
tlm search and is not groping lit the dark, as he Is 
hound to do without tlie knowledge which the search 
affords. The time required in making an ordinary 
search la not more than ten days, and the fee docs 
not often exceed ¥5. 



"A sky-scraper." said a famous architect, "Is a 
steel bridge Standing on cod, Avilh passenger ears 
running up and down within it," 




MADE TO ILLUSTRATE? CIRCULARS, 
CATALOGUES, OR ADVERTISEMENTS, 



ClolO, bright, ibowf, anti — bringing 1 out di UliJ 
perfectly. Our prlaee irg reasonable, Ml work 
xuueateea— let ue fleu.ro on jovt job, 

WAITS FOB. BAilFLIB 



ACME ENGRAVING CO. 



117 WuhlagtoD St 

•- 4rn b.jil et-anel- 1 ■ 



Cbt£AfO 



PATENTS 



PROMPTLY 
the Legal 



anil with 
Protection 



special 

of the 



SECURED 

regard to 
Invention* 

HAND HOOK FOB INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST, 

Consultation Free. No charge for epinion as to the patentability ami Commercial Value of Inventors' Ideaii. 
HIGHEST REFERENCES FROM PROMINENT MANUFACTURERS* 



SHEPHERD <Sl PARKER, Patent Lawyers 



Patents* Caveats, Trade Murka, Copyrights, 

MANUFACTURERS and others desiring to buy out- 
Tight or secure on royalty patented inventions along nny 
line are invited to coin mu mease their wants to us for 
publication without charge* in our 

PATENTS WANTED Bulletins, 

which are sent gratuitous] jr to our clients from time to 
time, 



Validity Reports* Infringement Con tost** 

“ During tliO poet JO years Mr Shepherd, of Shepherd & 
Krker ha.H obtfl,|[Hi-it fnrua ft jrri*at many important patents. 

We luive no in heartily recommending him to any 

VJJU K+V Y in l-r ILi-tld or thu afiirksi of o patent attrimeT," 

IJ .lU.WOt J> CASH REOlSTER CO. 
Mr. Pjk fleet’ on November J, lfh‘>3, resigned his position clh mi 
examiner in tiio L". s. intent Office to enter this nrm. 

Address, 210 Dietz Bldg., WASHINGTON, D.C. 
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MODELS 



ELECTRICAL 



gUlFLLES of all kinds. Motor 

Dynamo*. fubs, Piitbjrlei*, Telephone 

Trlrifrai'li 1 n*tru,m enta , Eli!<'(»ct'4ll Hr I Is aftU Toji, W i r*, I'lngj, everyth u 
useil by |in(Hiinnst nn<l antalr-iit ilrMritiimi H'BKE JLk.jt pivlntr ev.ii:.- 

E li-i n- iii'.t dennlcd iota mutton, with ; 1 1 usl rn Inna of K 1 ' HiV 111 i Nd 
L LOT It ICA L, HU L ntL rrij ueiL H. U EH tT E l.£t TIllL CO, M i (wau kel *, \\ :s. 



“MR. INVENTOR” 

OUR BU61NCSB IS TO 

Perfect, Develop and Manufacture 

YOU n INVENTION. ALL. MODERN FACILITIES 
ARE OURS, AND WE ARE AT your scryict. 

WE EMPLOY (1PEBT MECHANICS ON 

Speelattieft Diet t Punch Work and Mode t* 

SI H D LT5 YOUR DRAWIN Q OR MODEL AND 
WE WILL SUBMIT OUR LOWEST PRICE 

MONARCH TOOL COMPANY 

124 Opera Place* CINCINNATI, O. 



f\ IT . If you desire to fit yourself foren- 

| jnllfigfi iratiLe to resident ergmeering enl- 
lo g es vo li s h ou J d fi 1 1 o u t a nd se nd t h i a 
**%***•*« - advertisement to us lo- 
ilav and tivrive our 200 
* 1 UpUi OLVI J j, a ge handbooks FkKE> 

A describing our College Preparatory 

LOUrSe course and over tiO other engineer- 
^ llig coutM-s. This course oners an 
excellent epport unity for ambitious young men to Im- 
pure for college without leaving home or losing a day a 
work. Write NOW, 

AMERICAN SCHOOL OF CORRESPONDENCE* CHICAGO, ILL* 

Name 

Address..,. **,.**.* — ****** 

City and State *«*.**,**., ***** 

M* h. S*’ H, 



ESTABLISHED 186 7 



CHICAGO MODEL WORKS 

L75-IBI t MADISON ST„ CHICAGO. ILL* 

WHITE, mu ITATAUKJVE 

IIP MODEL SUPPLIES 



PATENTS SECURED 

If you 3 1 live in UiYeiiiluti* have it patented, but* bn pure of 
your attorney* or you may upend more money limit is utit^eii^ry. 

All my clients nre pleased vlth the prompt, efficient services 
fen lUti-lI hy me, and aido with the amount or my fee*, ktmu 
refer you to them. 

If you have un intention cot fully designed or perfected* 
maybe l oati help you* 

WALTER B* BURROW 

Patent Attorney And flechanlcal Engineer 
205 Duke Street, - Norfolk, Virginia 



Let Us Act As Your Factory 

We have one of the beat equipped shops In the United Slatea 
and can turnout your work for you cheaper than you can 
possibly do H youraself* Send drawl fifth or models for esti- 
mate h on die«* tools and manufacture of j r our article In 
quantities* 

Metal Specialties Manufacturing Co. 

18-34 W* Randolph St., Chicago* V. $, A 

PATENTS 

Careful jrtiwUon given to the prAiMotlon of bailheM before 
the patent office. I'atetits procured aud no attorney F«« called 
ft*r until |>iUont 1* nlLu wed* (23 yttsra iipfirl&uce-) writ* 
l lit avDiitor'i G uldo.” Address 

Fr&nHIin H- Hou^h 
Atlantic Building) Wathington, D* C* 



“We Analyze Everything" 

At Reasonable Rates. We Devise New and Original 

Address F or mi* lee 

The Ellsworth Laboratories 
MAX D. SLIMMER, Ph. XI. 

BjT Oearbom Street. * ■ * Chicago 



inr utP 111 i lift FI fletm bottle Sarsaparilla for S5Cj 

flu C™ I 0 IT AN I LU be. (utit^n M percent profit. 
Write today for terms. K K.u«ta*, ua Lit* sl* ctte»r* 




SIMPLE BUT SAFE 

THE LANCASTER. 

Hljh and low water and hlfth prenaw nlAttn for atoam bo 3 Ian. W'hhtlti wten water la 
too hiflh, too low or for hluh pressure- The noata are made of terra cotta, will dot col la pits 
Or hi! With water. Will work at any boiler prtMiure, gent Ott approval. You ran try it 
before JOu porehaae, Mechanical AabOtS wanted eieneun, or full pa tt Eoulara and 
deiDfiptlto circulars, addraa 

QBORGB LANCASTER* • 841 Ltxlnjrtaa Avc. MEW VORK CITY 




P A TUN 1 S 

SECURED OR FEE RETURNED 



Fbae optninn u Co patentability. Send for Gold* 
Book and What To lament, tineit pnblloatLoo iwaed f*i 
jfTffJ Irtritmtinn. Putftnti MVUlHl by <W a4wrtl**il ft** 



EVANS* WILKCNS A Co.* 



No. 717 P street N.W 

Xtv s*rk Offices* 



ids Ni 



WHhlne^n, D. C. 
,n StrHt, If. ¥« City 




$100,000 offered for one in- 
Vf-ntion; $$,500 for inDitier, 
Book "How la Obtain a Patent" and 
M Wh*t to Invent" sent free Send 
faugh sketch for free report as to 
.patentability. We advertise your 
t patent for sale at oar expense, 
Chandke A Chandke, Patent Atlemtyi* 
m f. Street, Washington, lb C 






ATENTS 



PROTECT YOUR IDEAS 

Scud for Inventory Primer, 

NO PATENT, NO FEE. 



P 

| MILO 8. STEVENS & CO., 

88$ Fourteenth 8K, WASHINGTON IK C. 

Branches at Chicago, Cleveland* Detroit. 



Patent Advertised FREE, 

WilUiil 
1804. 



I SELL PATENTS 



S ir YOU WISH TO BUY OR LEASE THCM- 

ANY DESCRIPTION- WRITE ME. IT WILL m 
» PROVE PROFITABLE TO BOTH OF US. \£jj 

CHARLES A. SCOTT m 



ATENTS 



P 

f - Lf Valawble Book «n Patents FREE. Tall* hew to*wj<ire 

them at low co*t, How tofttill a Patent and What to 
Invent for profit. Gi^M M*otmn(caJ Mcwnmonti ia 
valuable to In veit tor*. Full of Jfloncy-MafcLng Patent Inform** 
Sion. SEW BOOK FREE to all who write. 



SIS Fa STREET. 



GIWEA8A 4 BROCK. Patent Attys., 

Washington, 



D C. 



THE POSTAL TYPEWRITER CO.’S 

FACTOR V AT NORWALK, CONN. 

Is Equipped to do 4 Experimental Work, Tool 
Making and Manufacturing. Inventions De- 
veloped. Very Beat Work Guaranteed. Cor- 
respondence Solicited. 



CLASSIFIED (Continued.) 



FOR SALE — $6. GO Series pH ouch, $3.50; eighteen 
$3 lire i xtiuguiaher cans. Bargains, E, W. Williams* 
loin, AVIs. 



FOR SALE — Ten practical receipts for $ 1 . 00 * for 
the manufacturing of yellow brass, red braes, bronze 
metal, bell metal, German silver* Imitation silver, 
at l 111 clul gold, Britannia metal, gun metal, rivet 
metal Worth ten times Hie price. Gaban Co,, Box 
5 C 2 , Grand Maud, Nth. 



FOR EXCHANGE — -3 h. p. motor and motor 
cycle frame complete; also two frame enameling 
oven. What have you? Write F. J, Morrison, 
Marlon, N. Y. 



TO EXCHANGE — 135 Chicago typewriter, nearly 
new, for 5 x 7 or 614 x 514 viewing camera, with good 
leu*. R. R, Cornwell, Bristol* \Vl«. 

BARGAINS, WOOD AND METAL working ma- 
chinery and large list of fine tools. Slx-kor&e Browti - 
Cochran Gasoline Engine. For Power, Wood Bench 
Planer, Mortlser, Wood Boring Machine, Hand or 
Power Post Drill Press mat Chuck, 20 - tight Electric 
one-horse power and light motor. Fool Power Mor- 
tise r, Foot or Power Barnes Former, Hand or Power 
Forge, and others. Add tv as 1257 Popular Mechanics. 

^Vj horse POWER Gasoline Motor Casting, The 
latesl our, engine Ik valveless, complete set with blue 
prints, $ 15 , 00 ; cylinder bored, $ 2 , 50 ; everything ±is r st- 
class. Address 5530 Popular Mechanics, 

SILVER PLATING — By a newly discovered pro- 
cess the plating becomes a part of the metal itself, 
making It durable and lasting. No battery, mercury 
or acids used. One dollar's worth of materia E does 
twenty dollars' worth of work. Full Instructions* 50 
cents. Address E. S. Karas, 485 Bowen Ave., Chi* 
eago, IIL 

100 — XXX white cnvcl oper. for 3 5c, postpaid; 
business and visiting curds* m me price. Samples 
for 2c stamp. R, p. Etdett, Box 13 70, St. Louis. Mo. 

IF INTER INSTEP in forming a curio collection, 
send 10 cents to George J, Tills, Albion, N. Y., 
and receive a beautiful picture of IS showy shells 
and price list of minerals, Indian relics, gem atones, 
shells. Resurrection plants, starfish, coral, etc, 

"LETTERING, " 25c; "TINTING," 30 c. Dimen- 
sions of Pipe, Fitting*, and Valves, 50 c. Browning 
Press. Col tin wood, O. 



POPULAR MECHANICS, Journal Building Chicago 



Sen d your Magazine one year, commencing with the mouth of 



NAME- 

V 

STREET — — 

CITY — STATE - 

And notify party named above that the subscription fa*« beep paid for* and Is seat with the compU- 



mcati of 




THE 1906 

POPULAR MECHANICS 

SHOP NOTES 

This is Vol. II in our Shop 
Notes Series 

228 Pages— 667 Articles— Over 
500 Illustrations 

A Gold Mine of Information — 1 Tdli Easy 
Ways to do Hard Things 

Compiled from the Shop Notea Department 
of Popular Mechanics During 1905 

“Indexed So You Can Find It” 

Vol. II Contains Entirely New Matter 

Price 50 cents, Postpaid 



Shop Notes for 1905 

Vol. 1. 

200 Pages-385 Iilust’s. 

Contains Nothing Found 
In the 1906 Edition 

Price 50 cents. Postpaid 

These two books are invaluable to 
any one interested in mechanics. 

Will save you time and money 
every day. 

For Sale by All Newsdealers 

or address the publishers, 

Popular Mechanics 

JOURNAL BUILDING 
CHICAGO 



EVERY INVENTOR 

Who Wants to know 



1. What are the most profitable 
inventions, 

2* Eow to perfect inventions, 

3, The first step to take in 
getting a patent, 

4, How to protect himself from 
parties who might steal his 
invention before he can get a 
patent, 

5, low to find out what patents 
have been granted on inven- 
tions like his, or intended 
for the same purpose, 

6, How much it costs to get a 
patent, 

7, How long it takes to get a 
patent, 

6, What protection a patent is, 

B, How he can sell his patent 
after he obtains it 

10. Eow to handle his patent to 
get the most money out of it, 

11. Where and at what expense he 
can hate working drawings made 
of his invention, 

12. Where and at what expense be 
can have models or experi- 
mental machines made, 



should send his questions to 

POPULAR MECHANICS PATENT 
BUREAU, 

Journal Bldg. - - Chicago, III* 




TWENTIETH CENTURY MERRY-GO-ROUNDS 
STEAM RIDING GALLERIES 
MINIATURE RAILWAYS 
RAZZLE DAZZLE PARK SWINGS 
STRIKING MACHINES, ETC. 



The greatest favorite on rhe market. With this machine 
there are no stakes to drive or guy lloes to bother With, 
ttvigtin 5,000 1 lii lees, lakes lesa space and neats more people 
than the old style machine : can be set on any floor or pave- 
ment without injury to either, anti can be set op or taken 
down in lew time than any other machine. 



'fcs 



HERSCHELL-SPIIXMAN GO., 
(>tafoguc P, North Tonaw&nda, N, Y, 



SAVE THIS COUPON 

Send ns this Coupon with 10c and we will send you by 
mail, Iree of other charge, fifteen line, handsomely 
printed half-tone photographs. They show how gold is 
produced in Old Mexico, They were obtained at a great 
cost and were very expensive to engrave. They have 
been greatly admired. 

We will also send you a sample of gold ore actually 
taken from the "Mina Grande"— the rich Mexican gold 
mine illustrated in the pictures. 

We do this to advertise ourselves. We raise capital for 
good mines and otter investors excellent opportunities. 
Every other mine we have handled has proved a good 
producer and we expect this one to pay very soon; In test- 
ing it, jl4,Q00 in gold was taken out and sent to the U. S. 
Mints. 

Ouf guarantee Fund System is to protect our customers 
against loss. 

We hope to so interest you that when you realize how 
safe and profitable an investment in this mine will be, 
you will hecome a customer. One really good investment 
saves a lifetime of labor. 

Send promptly as the samples are limited, 

MERCANTILE FINANCE CO. 
Address, 7 14* i7i LaSalle Street* Chicago. 

Write plainly, Enclose 10c In coin or stamps. You 
will hear from us by return mall. 

Name,. , ■ 

Street No 

City 

LM. 




I Will Make You 
Prosperous 

If you are honest and ambitious write me 
today. No matter where you live or what 
v our occupation. I will teach you the Real 
Estate Business by mail; appoint you 
Special Representative of my Company in 
your town; start you in a profitable busi- 
ness of your own, and help you make big 
money at once* Unusual opportunity 
for men without capital to become 
independent for life, Valuable book 
and fuM particulars free, Writetoday. 
EDWIN R, M ARDEN, Pres’* 

Sitam compiuTiTi mutt go., i3*» tthen.nm Bifo .. caictco 



RAISING RUSSIAN SHIPS, -It Is now definitely 

established that no Russian whips were sunk by 
gun-fire In Port Arthur harbor, but that nil were 
scuttled by the It u fans. All machinery was care 
fully greased, the Kingston valves were then opened 
and the ships settled down. The object of this 
was to reduce the target offered. It appears that 
the Russians expected Kodjestvensky to tea eh Port 
Arthur In a crippled condition after a partial vic- 
tory, The submerged ships were then to have been 
raised, comparatively little the worse for the land 
bombardment. This, at least, was the apparent 
plan. The surrender, of course, upset It. It further 
appears that the Russian Battle fleet was amply 
supplied wltb all stores and am munition,, and an 
c lamination of the "Orel” shows that the story about 
defective armor will not bear examination. The 
armor was quite good. There is now no doubt that 
the lost vessels gut into difficulties through water 
Invading their lower decks, and finally sank In 
most casee from torpedoes, which seem to have 
been fired literally by the score.— Engineer (Loo- 
don). 



HE CERTAINLY TRIER HARD Pat went to 

0 restaurant with a keen appetite on Friday evening 
after n hard day's work. Without looking at the 
bill of fare, he said to the waiter: "Have yez any 

whale?” 

"No/* said the waiter In surprise. 

"Have yea any porpoise or any shark?” 

Again the waiter answered in the negative. 

"Will, thin,” said Pat, "bring me it dish of corn 
beef and cabbage. God know' a I asked for fish/* 




invest Your Savings 

If only a few dollars each month, You will be 
surprised how quickly a nmn.ll Investment will be- 
come a large one. Large fortunes have been made 
from small beginnings. Here Is what we believe 
will prove the greatest opportunity of your llfe„ 
but you must set At once to get the full benefit 
of Increase In price. Buy Kansas Co-Operative 
Refining Co. stock, and buy it now while It Is 
selling. 

at 8 C«nt£ Par Share 

PAR VALUE Pull paid and non -assessable. 

It will sell at 15 cents or higher within a very 
short time, with good prospects, of its selling at 
59 cents or fLQG and paying Dig Dividends almost 
before you know It. This (a a great independent 
oil refining enterprise, strictly co-operative and has 
great prospects. Wo predict the company can pay 
ltd to SO per cent dividends when the plant is In 
full operation. Everybody knows there Is an Im- 
mense profit In refining oil Come In with us and 
help to make the Kansas Co-Operative Refining 
Co. the greatest Independent oil refinery in the 
world. The officers have agreed to take their 
chances with you. They receive no salaries and 
everybody will be on an equal basis. Only a Lim- 
ited amount of Stock f^r Snip at Present Price. 
Buy now, and buy all you can, If you want to 
make good big money. In stall meat payments If 
desired. Writ* for "Co-operative Refining” Pros- 
peettu. DON'T WAIT. Bookletj "How to judge 
Investment*/' free, Address, 

Uaian StCTilty Co*» 451 Halt Bldf, Chicago, IN, 



Hi 



mmlltft Papular Mflrtll&lfi* vim writ In* to artrertlsere 







Buys inis lumber lire wagon 

Union Quality. Fully Guaranteed. Best hickory wheels, |tf in. 
Rubber Tire, long distance, dust proof, high arched axles; oil tem- 
pered springs. First quality material and fur 0 * 1 
Worth nearly double our Factory Price* W 
for your examination, without a cent in advance, n 
desired, and allow 

30 DAYS FREE TRIAL 

Uloney refunded on all purchases not satisfactory. You bato 
dealers' profit*. We build 1&0 styles of Vehicles, from SEfS.SQ to 
Si&Q.GO, 50 styles Harne^a, 85.00 to 800.0(1. Write to-day for 
our!3O0 page Illustrated Style Book. Free for the asking. 



UNION BUGGY CO., 22 Saginaw St* Pontiac, Mich, 



>[11.1,1(1 VI 1 It K NOT so MUCH. — Our good 
friend iv iih 11,000,000 a year cannot eat much more 
or better 0 hhI, or it rink much more or better drinks, 
than we rjin. If he does he will be gurry. He can 
have more places to live in and, euormouwly more a ml 
handsomer apparatus of living, but Lie eau'l live In 
rtinro than one pluee at once, and too much apparatus 
fs a bother. He can make himself comfortable and 
live healthfully. So can we. He etici have nil the 
leisure lu? warily can go where he likes ivud etuy 
long as he will. He haw the better of it* there, 
Wc have the better of him in having the dally 
excitement and discipline of milking a living. It Is 
n great game — that game of making a living — full 
of clniuccs and hazards, hopes, surprises, thrills, dis- 
appointment* anil satisfaction*. Our million -a-year 
friend mlsso# that. We may beat him in discipline, 
too. We are apt to get more than ho does — the 
salutary discipline of steady work, of self-denial, 
of i l ITnrt. That Is enormously valuable to suul, body 
ami mind. He can’t buy It. We set 5t thrown in 
with our dally bread,— Edward 3, Martin, In the 
Atlantic. 



A number of ladle# began to dfaeu^s the virtues of 
their respective husbands when every other topic was 
worn threadbare, "My husband,” said one, ''never 
drinks and never swears— Indeed he has no bad hab- 
it*/’ “Doe* he ever smoke?" someone asked. "Yes, 
he likes a cigar Just after ho has eaten a good meal, 
But f suppose on an average he doesn’t smoke more 
than once n weck. 1+ 

Some of her friends laughed, hut she didn't seem 
to understand. 



ORNAMENTAL FENCES 



Irons or Wire 
built to 
your order. 




The finest at lowest 
prices. Satisfac- 
tion guaranteed. 




lterpnse Wrltu our fac-tary. 

Mimfry £ fence Co., 304 3 . SiBnte, Indianapolis, tad. 



Civil Engineering 

otters a career full of splendid possibilities. If you desire 
to fit yourself for a responsible and well paid position* 
fid oat and send this advertisement to US to-day and 
receive our 300 page handbook (FREE) describing our 
CIVIL ENGINEERING COURSE and over Mothers, 1 his is 
your opportunity. Take advantage of it. Write NOW. 

AMERICAN SCHOOL OF CORRESPONDENCE, CHICAGO, ILL* 



Name . . 



A ddrexs 



City and State. 

F p. Uili. r-‘lB 
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rou t‘,th quickly 

‘-Jli.jk, ,i.r I .. ur.lH.^ 
l.*i* nt *. : Jl.l* 

usl 1 ! r. I r j ! i .... El . , i 

[Km*. ftMJj I* 



LIh. 

TM* U itM#** Am »7rt+. 

■ -A I II.. , , i L 'll M m r ,Sis j, : rr-.] ju, T a. 1 1 ■.., Ctru: «1 rh.n.x,li ,n i Kir w 

•"i" r*.-; ,11*1 :i:.. W* !,*■* ' ■ i.bil 4l*m L >-t*bl» la tall Lh.'E Ini,';.'! 4r.J D '.£ UMf toll bed h*n. With, 

fnJlulby. 1 " , BASTJESS & ilAKOrfK. nklium, 

rtt Vus it O^St nos*. kk i m StSi.ss 111 , 



THE Cross company, 340 Tsooms Bid*., ch lenso. III. 




TYPEWRITERS MAKES 



All f he- Standard Muhin** BOLD or KVNTKO AKT- 
MNktiH a(J4t<ti£ M’PIUB ritlUFii, jlLowui^ IttMAL. 
TO APPLY ON FK1CE* Shaped wjUi prlrltaf* n< 
CsnhunilLPU. Or W rits ft?r I tlurtratsd CntaJof 
YYFXWitlTKfi KaPOKim, vm La&ill* HU* CHICAGO 




KEUFFEL & ESSER COMPANY 

OF NEW YORK 

HI East rudhton street Chicago 

DRAWING n ATERIAL5 
SURVEYING INSTRUMENTS 

Write for particulars about our new riechanlci 
Steel Tape Rule* 





•So FOR SUIT AND 
“EXTRA TROUSERS 






THJ5 ELEGANT rarr 
SUIT CASEinLL 
EVENirrtHJ DON'T ACCEPT 
A SUIT MADE BY US 



make SulU) exactly lilt* Htartimflun,, f uaraBtred 

to m p^MWilj, In kMe&t nLyle fr.>nn E^hionabl* ch'lhtp 
J durmtiJy trlrjJJiiBd and tu*T*Ht r feilorvd, for #7.£« «]ianl 
,j ** “"S' #ta.OO *ult b nlid rmlm run IuhLiIm wLIIwul! 

cbju^fo aq ciin j-^ir of kancy W^ntod Trociwii 

YOU RUN NO RISK 

Any Suit and Trousers mode 
by ns, if not exactly as ordered 
and as represented you return at 
Our expense, AVe vi iH at once 
return to you oil money paid us 
thereon. Resides you keep 
the Elegant Patent Suit Case in 
which sHriuents were shipped. 

We want every mail that retul.H. thi* 
advertisement to write for our latest 
eajji|s|es of doth from which we 
make suds from 17.98 lo *15,00, In* 
c ! u din g es tra T rou ser» and Suit Vat e. 
Vun w in be HsumEaJjeil at the variety, 
quality and wondex-r Lit value, jt cohim ynq but 
a pontage stamp to get tltest: ruls p lea T with tftjiu 
nifttsure, nu-^surenieni b Lanka and latest fu*h- 
Jon pliiLca, All am Absolutely free. 

Wfritp Tiwlif I* 

“ — - **■"**! 



! . : , . . i ,,i I 



THE GENTS 
. COMPLETE 
1 OUTFITTING 
COMPANY 

Rcpt. h HI 
24S-244 Market 
Street, Chicago 

JrK«t Co. 
JRrinfc, Ch-(<\aQB, Cr JJJ. 

ital mul 3 iirp I ii s , 
tl.WU'-VWjUU, 






Ring Tail Razor 

No. 73/02. 



Ka - Rus 



Wiil share thojieayiest beard g that grow. Made from 
hue Sheffield Steel and will give satisfaction lo all 
users. When not in uae hubs on a null. 0 nE 
sample by mail including arimpptEo rase with nad< 
ded naps lor wiping blade. Order bv «£ t ■rtf 
number (7iHE) onjv. Apl*/ J 



Th* jAti»]pti# (Lj»« ijdiurt pravantatlve of Itth and a 
nmt daatroyar. 

SMITH m> HEMENWAY CO. 



rept. *3/02. W6 BRflAbfrAY 



NEW YORK 



ELEVATOR SMART UWYER^ WATERLOO, 

~nrn head elevator iisan In a New York building 

T,T d .* Ii "' yt "' ^ name, cl malicious mia- 

*““*■ , J ac elevator uiau, Joiiu Bljoa, said Halas 
entered the ■ Jl Ml' ! 1 1 LV at]il p aceintt one of the eteva- 
tora '■liiltly. ami tile ease door open, entered, shout- 
log og ho did go: 

"I guess I’li take a ride to the stars. 1 * 

Bijou said that before any one could stop him 
the lawyer had started Lhe cur on an upward flight 
A moment afterward the cor came thundering dowri 
to I he ground floor with Halm tugging vainlv at 
the lover. The bottom reached, the car shot upward 
ftSflln, Ilaius having- no control of the operating 
mechanlki]i. * 

In ii few minutes tenants and employes* on every 

floor were at the elevator shaft shouting all kinds* 

or advice to the then Certified Hnlns. At first bis* 
nights ur a rapid speed were from ground to roof 
then they shortened to a trip of seven stories Ele- 
vator operator* on either sdde tried to keep pace 
with him and tell him how- to control his ear. but 

none was able to keep pace with his erratic move- 

ments, 

No one thought of stepping ihp motors, but finally 
Hftli'T Journeys were brought to :in end by the ac- 
cidental setting of the emergency broke. This 
brought the car op with a Jerk that set Hains down 
In a hen p dll the floor, but did not injure him. As 
the car stopped between floors it required nearly an 
hour to extricate Hulks. He was arrested and 
fined HO 1 . 

T guess he got enough, 1 * was the terse comment 

that accompanied the flue, 

'll was the most horrible experience of tuy life" 
said Halos, "Hereafter I will walk upstairs." 



THE SAM, OH'S SNAKE STORY— "You can't 
tciirn me nothin’ about rattlesnake^' 1 said the sailor. 

Ibero ain’t no tnaii livin' knows more about rattle- 
snakes than me. An 1 .mo f don't hesitate to tell you. 
my man. that that there rattlesnake yam o' vourn 
is a lie out of the hull cloth." 

The other man protested tnlldly. 

Now, said the sailor, "if yon want to hear a 
rattlesnake yarn with some facts behind It listen 
lo this here; 

I was a -travel in' wunst In the Bad Lands, when 
I seen a wounded rnuk^uakr hln 1 on Its back Ite 
tongue lumpin' out. pantin' for water. I ledge It 
had been fightin* and got licked, 

"Well, i took pity on the critter. I guv it n 
drink outeu nay canteen, hound up Its wound, and 
made a little bed of soft moss for It In the sbrnde 
of n tree, 

"AmJ from that clay, for n year or more, this here 
snake,, mitcherly, never entered my head. 

But, by erinus, the next spring I found myself 
In Tiuit same neighborhood again, anrl H bust me, if a 
rattlesnake didn't come wrigglin’ nn' minin' an' 
boundin' toward me with ns gay fl welcome as* a 
dog gives, and it riz up on Its tail, my m&n, and 
licked rny hand. 

“Of course, T reckernizel It by the sear of the 
old wound. I couldn't get rid of it It tailored 
me home, and that night, In the village, done me 
a good service. Along In the small hours I was 
woke up by the bran kin' o' glass, and. rustin' down- 
stairs, I found the snake had lashed a burglar to 
the table leg. while, with Its tall out of the winder 
it was a rattlin' for the police." 



POPULAR MECHANICS SHOP SOTBS.™*'! en- 

elosc ft dollar William, for which please send roe the 
two volume* of ‘Shop Notes, H I will wmr out till 

the magazine* if I don't Jet up on looking through, 
them tot tiew kinks that I want to use and remem- 
ler Racing there. Youra* H J. Williams, Aihtflbnla, 
Ohio,** 



Pteatft mention HUilM Mactuudea when writing r> advert! ten 





Over 55 Companies 
operating 
Thurman Patents 
in America, 
and as many more in 
Canada, England, 
and Europe, 

PHE CATALOGUE 



General Compressed Air House Cleaning Co. 

ST, LOUIS, U. S. A. 

MflTmfjieturprn of the Celebrated Thurman dirntt^D 1 
uc'cted Gain km+> Driven Air Oran prtw*oxa for Mine*, 
Pneam title Totals. F.te- 





What Is Dans 1 Ti p-Top ? 



Til i ' I :oVK that U»ub' "Tip Tup" Id 
th^l i -t juid simplest device furiiiat- 
s-iu r 1IMI i npiea fnirii p+! n . wrl tt PO 
ami "iO rnple# from typewritten nri- 
Pinal, v p will ship complete dnpll- 

■ a : ir, cap slz&. without deposit 

■ ■ti ten ( 1 01 (lays' trial. 

Prl> <? $ 7,30 fess bade a h j 

discount ot tpO 1 

THK FETjTX B. K. DAT IS HUPLICA TOR COJ 
Dana Uul 141 n (; t 1 1 l John St-, York CJitv 







©**I*'l*vi CS*© > ’ / *1 ■' 'I? ©Cl v ©© »] r ©■ *’ © ©-I - 

A MULTIPOLAR DYNAMO OR MOTOR £ 

m* & , ipi 

vi Will Ll^M UtTK-B [Hi v. IhLinpis, 13 , F„ rrmij-lclo m! castll]^ tvud Jill T £' 
^ him 1 *, tttuAli. Priff 'Mklin, All kind* it HfK'tiai 

►v* appnfut n* I'lailL fill* uni.iEcis™, invnntnr* nmj ^ s peri men tem 
ftwiufacturinii, Gwythinir clt’ciriciii in tap qninlily, 

Hrnil for oir Src uml-- h und ! 1 u nf » i n 1,3.1 ami I iilnloi?. 

£ T. BINFORO ELECTRIC WORKS £ 

26 CLARKSON COURT, CHICAGO, ILL. 

& -5 * Sfr-r- ©© © J§ 



COUNTRY HOME LIGHTING 



Made t fleet it* 1 , i'iipj- snd GU to jit'r rt'nt cheaper 
than fcproflfliip, fiaa u r vi Petrie J bj usintf our 

BRILLIANT 

OR 

Head Light Gasoline Lamps 

Th*y can be weed any tthcra by Guyon* iav 
any purnoat*. ImmneftH or houw ■, in or out 
door, 0 *er ]EJb,<M )0 In daily UW durltiK-thi' 
iaitt ft years. Kverr Ininp yua run teed. Wriio 
forP, M. catelaft, It tells &i I about them and 
our Gasoline Systems- 

BRILLIANT OAS LAHP CO. 

42 State St. Chicago, III. 




BURNS' 

Adjustable 
Telephone Holder & 
Extensible Bracket. 
For flat top or roll 
top desks. 

Has largest radius of 
action. 

Write tis or your 
nearest supply house, 

American Electric 
Telephone Co, 




we will Bend yea . \ 

a $5 ,to Mercerized. ' -v_ A i " . 

Silk or Krone h -i a . | *■ 

Flan do! Fancy 1 ^ tlffSjSlLTPMfM 

Vwt IVrtt.M; or, ikl3\**7 tfBN| 

a fcl.so Waflh- 

fi hie Vest * 1 . 75 , ~ 7 * — 

expi-ra prepaid, r , U 

fl»?nre T rtrlpu or mi ■■ ''{1 

plaid, wiiittH or onlorrft 1 „ b V 

(wrltfl for sa tup lee $;■ 

fr^^) Tlie only rejn- ' 

dltlcn Is that yod srml 

with your order t^e names of tiiree of yoor 

frlrnrie who w^.ir nobby clothing. 

Faiiiry Yf^lrt are in vo^fon in Ti>rlt nml Ohlcagn 
and are worn lay t,ho tseet ilressers everywhere. 

ran yon afford not to be n^to date wiien w r e make 
it bo easy for you to lie well dressed ? 

A Fancy Vtst Is “ IT." 

We Eunice n Fancy W.t tv onler— ( > tic the lnxty— the Inieit ityle 
■ n il t«Ft ijUHlUr. State atyl^ lMni.de ar Jj.ijbkc brcu(«ll d pattnu 
l plain white, iiiniiS, figure, slritir nr CHlnn, iiijoiis np-erccriMd, 
Freneti Qai i nel , «ilk pit waihaWe MucIt**, piijue or linenj, lugglbtr 
iri thi lireoxE «n<l HVei't in (U t ij reh»*T]t an<l Jfnur h^Ljjkit, 

Mail your n>rr3< 1 r xi r-w w'idi ifS.flS ar $L”5 ( it wilt Ukr ten days 
to riiake dr livery. If we fail to please yait, w-Uim the Vwt And Wfl 
will gladly rtf unit yi'&r money. 

Maker to Wearer. 

C.W, Shcwry & Co., 4782 N. Clark St., Chicago JIL 



Fancy Vests 




Plumbing Supplies 

AT WHOLESALE 

If you need any thins in my line, 
and wish to 

Save Money 

on every article, write fur my free 
lUii&t rated Cktalrjjf, Shtimtentf) 
promptly made from a very com- 
plete stock of new Latest pattern 

S nde, Small orders are at- care- 
Uy Ii5tndle<l a& lar^e ouea. 

B. P. KAROL, 235 W, Harrison St., Chicago, III, 



BOILING WATER 



IN ONE MINUTE 




For Alternating Current 
of 110 Volts. Can be 
used on SO to 
circuits. No c 
used when out 
Used by actors, doctors* in 
the sick-room f and any- 
where where you need boil- 
ing water on short notice^ 
Guaranteed for one year. By 
mail $1.25* including one 
yard of cord, one Edison 
Flug and oneT. H. Adapter. 



DISCOUNT TO DEALERS 



PT mflTI TnF.MNFR Tint Ui RnflMVlT.T.P m 




EVERY SMOKER. WANTS ONE 



instamo* 



Hie most useful pocket Itchier ever invented. Throw away your matches The 
duces a steady flame, without matches, by simply removing the cover, shown In illustration, 
Lights a cigar, gas jet, kindles a fire, or shows the way In the dark, Useful every 
jViay and night of the year. 




The “Instanto” Pocket Cigar Lighter 



INSTANTO" fTGNITETj BY AIR\ "INSTANTO' 

|Tmd* M*rk,| UbfliiLg fil AAtW (TmiSe M airkj 

Will not ignite unless exposed to the air. Absolutely safe. Always dependable. Con- 
veniently carried In the vest pocket, Wilt ordinary care is practically indes tract l- 
hie. Handsome Nickel Plated Lighter, 50 cents; dun Metal, Sterling Silver, 

ja.50. Special quotations on solid Gold and Gold Plated Cases. Sent postpaid on 
receipt of stamps fir money order, Tlie public and trade are cautioned nguiruit 
pure hutting cigar lighters of a similar nature. J.uiv mil Us nrc now pending. 

Calf Afttituv f lA-litcp i* I'l'wl w. Swl h mini!#, Cinsnot pet out of orrt*r, ;li Lt tmt 

UH* IJCJII >Vtllll^, Vda Lrl^ULCI Tf at VU tile flams. A simple ;lihI lutLltK ilevlce -.h tiLch wtji’Ti Jip-plirf 
IgtoKm iBvnllMelf. AlMolutaly sttt. Twin* an urtislr which fru -frill ifaJiruilrp 44 »ut*UnUnl bbiJ ot Mt»l nmrLt. It 

MiiM-1-srilrx BjjyLhi^K ii it* linA. Any repliUlta deAk>r ivr write in f*T pirtitulin. 

EhadferFrinLlflUftreelhtr Wl|ln. ft f CTEIIinEIPlt fi. N Room 1, 

ACEUTS WAHTEP. U*Li d 1 ElllllClijfl fit bill 190-18B W. Sruduuiy, 





ATI 

JcifHm *- 

mtBti 

wLIItd 

vi^ur- 

OUS]j 
pHSc- 
nitfl ■ 



H Size 



New York 



ALMORTH’S IMPROVED 

DRAFTSMAN’S PROTRACTOR 



Any number [if radical lints can be drawn by simply 
revolving instrument, 




Neptune Mfg. Co., B ,°s Needham, Mass. 



ARCHITECTURE 

A fine vocation for young men desiring to fit themselves 
for better paying pavilions, Fill out and send this ■ad- 
vertisement to ns to-day and receive our '200 page hand- 
book (FKEF) tiescribing oaf course in ARCHITECTURE 
and over ft) other*, including Electrical, Mechanical, 
Steam and Civil Engineering, Heating, Ventilation and 
Plumbing, Architecture, Mechanical Drawing, Tele- 
phony, Telegraphy, Textiles, Etc, Write ROW. 

AMERICAN SCHOOL OF CORRESPONDENCE* CHICAGO. ILL. 



Name 



Address 



City and State .... — — 

Pup, Mprt.B-'W. 



LINK MOTIONS, VALVKS ANIJ VALVE SET- 
TING. By Fred H. Colvin. pocket ttiae; lllust.* 
price, so cents. The Derry Colinrd Co., New York, 
Especially for the use of the railroad man 111 the 
motive power department, 



KLINE'S PIECE WORK RATE*SBTT 1 NG 

TAI1LE, By Archibald L. Kline. Pocket edition; 
flexible leu I her; price, $5.00. Gtemnm & Kern, 
Chicago, Factories where piece work is done will 
be great Jy benefited by tills work. Tables arranged 
ia four main divisions, — seven, eight, nine and ten 
hours. Each table subdivided into scrunds, minutes 
and hours* rates ranging from 'T3 cents to $5.00 a 
ilny. All rates based on 100 pieces, showing time 
required to do one piece, number pleem* per hour and 
number of pieces per tiny. 



HOW TWO BOYS MADE THEIR OWN ELEC 
TRICAL APFARATIS. By Thomas M. St. 
John. Size, 12 mo.; i-il pages; 125 iiiustiat lotas; 
cloth. Price, $1.00, Thomas M. St, John, New 
York. 

The foundation of a thorough knowledge of elec- 
tricity and its applications Is contained In thly work. 
There b no knowledge like that gained by working 
with the bands — practical experience. The apparatus 
described and Illustrated can be made by any boy If 
he begins at the simplest and works his way through 
to the more com plicated, 

MAKE MONEY 

Giving Moving Picture Shows. 

Free Catalog. 

ZEZT d Cline, 

Dearborn & Band*) tph Sit.* Civic ago. 




YOUR INTERESTS AND OURS ARE IDENTICAL 




You Want Practical 
WELL Pff/LLWQ MACHINERY 
to ttovclopo that 

M literal, OH or Water 

proposition; wo ham It* Guarantor 
It to work satisfactorily. 

T^ll ug about the formation a^epth ^diameter hole a; will send 
printed: mailer and can save you money. 



THE AMERICAN WELL WORKS* 

AURORA, ILL., V. S. A. 



CHICAGO. ILL. DALLA5. TEXAS 








Built* to Bake — T olman Ranges 



W OULD you hesitate to buy a stove or range of ui by mail if you were confiJeivt you could save 
$15,00 to $40 00 by so doing, and at the same time run no risk? That is exactly what we are 
offering you. A stove or range second to none in, the world at a price far less than your local dealer 

can even buy such a. range. We are 
able to save you many dollars, in 

your range buying for three reasons* vis.; 



2 



Our direct selling plan, from fao 
lory to family ( One Profit L 



We have a perfect factory and 
foundry of our own 



We have the experience of over 
twenty-three years. 

For durability* economy and baking 
qualities* our Tolman Ranges are unsur*- 
passed. They arc made from the very 
best of materia^ by skilled workmen, 
in our Own factory. The ovens are large. 



square, perfectly ventilated and fit- 
ted with oven thermometer which 
prevents any waste of fuel from 
overheating the oven. No one has 
ever yet disputed the fact that 
Telman Ranges are absolute 
range perfection. We challenge 



comparison. 

We do not claim, that we manu-» 
fact u re the only good range on the 
market today, hut we do say, we 
will Sell you a stove or range, far 
superior to any otter on the market 
today, at a price far lower, and 
terms fairer than those offered you 
by any other stove manufacturer 
or dealer. 

It is a well established business 
principle to buy where you can buy the cheapest, QUALITY CONSIDERED. Your home merchants do 
this EVERY TIME. Not one of them will pay you a cent more for the articles you offer them than 
they can procure the same thing for of OTHERS, V/ILL THEY 1 

Then why pay your local dealer fifteen to thirty dollars more for a range than you can procure a 
better article for of u9 ? Our “FACTORY TO FAMILY" plan enables you to buy of us by mail safer 
than of your local dealer. 

We have pleased customers in nearly every county in the United States, Their letters show that 
we saved them money and gave them entire satisfaction. We know that wt can. give satisfaction, and save 

you money. You run. HO risk because we # hi F on ONE YEAR DECISION TRIAL AND GIVE YOU 
A TEN YEAR GUARANTEE. 



Our large free catalog tells how Steel Ranges are made. W/hy some are good; some arc bad, and 
how to tell one from the other. It tells you why you can buy of US by mail without risk and how to 



Save the dealers' profits. Our free catalog illustrates why our Tollman Ranges are "BUILT TO BAKE," 
moreover, how a Tolman Range will cut your housework and fuel bill in half. It wi 11 pay you to in vesti- 

gate. SEND FOR CATALOG E 5 TODAY. AND SAVE DOLLARS. 



JUDSON A. TOLMAN CO. 

7705 Woodlawn Avenue, CHICAGO, ILL. 



Telegraph Instruments 

- AND OTHER 

Electrical Supplies 

Being largo manufacturers of telegraph, and 
tuiephonU apparatus and e 1 acf ri ru ; supplier) 
ef every description, ppretiuaeti cun bo uuuto 
of ua to the rflrj beat a d va rs Cage. Our goods 
are standard and first class In every respect— 
(fuaraiLtOed. Send us your orders— buy dt. 
cot and wive money , 

Upon receipt of price shown, #6 will Mud any of the 
following articles, alf charges prepaid, eioept those marhedt. 
Bend uo atrial order. 

Steel Lever Telegraph Bey Ow) , ,$0.95 

'■ ” ** 11 tJegless). .8$ 

Improved GLaut Sounder * 4 l-?2 

" Combination Set 2-SO 

Standard Pony Belay 3LBS 

Saftpper Sonoder .IS 

Eureka Telegraph Set 1.60 

Meehan ical Telegraph Instrument .** + ,,+*■„', + ..+.+ ...... *95 

Union LighrniJiR Arrefrter * .46 

Crow Foot Battery Complete 6-8 ,66+ 

Meson Drj Battery.... .15+ 

Series Telephone , — . .... fi.St 

Short Line Telephone. , r . .......... 2-KH 

Electric Ians FocKet Tool Kit. 3.60+ 

RurKlnr Alarm Trap .19 

Eire Alarm Box. .40+ 

Electric Chit Bell Outfit,, ,60+ 

S. P. Electric Bl> 11.. .Stl 

R, R. Electric Alarm Ulock...,,., 1.40+ 

A. D. Medical Apparatus Comp lute ....... . — B.Wf 

Induction Coil LW 

Gem Motor .90 

Electric Top., r . r + , .91 

Universal Battery Guawe ... — , S.2& 

Ruby Lamp for Dark Room 2-®t 

Eurejta Search Light 1.43 

Vest Pocket Light 1.00 

t PiiTchAaer imts£|>ay espresaago, 

MANHATTAN ELECTRICAL SUPPLY COMPANY 

32 Cortlhxidt Street* New York City 

IBS Fifth Avenue, Factories 

Chicago Jersey City. N. J. 








WE WILL SEND THIS 

MAGNETO 

ENGINE 

Postpaid to any Address in the 
United States 

EXPRESS PAID FOR 



PATENT 'EmCIHO 



Upon receipt of price shown, we 
will send any of the following artb 
cles, all charges prepaid r 
Parted MagnctoEngincas ah 1 - 1 '-® 
ready to assemble 
Miniature Incandescent Battery Lamps, any s 

voltage or amperasre. **,,**,. 

Laminated Motor, with pin ton, ready to mount 

care,..,.. , ' * 

Laminated Motor Parts, ready to assemOJe.* 

Wireless Telegraph Outfit, complete, f.o.b. N. 

Electric Hallways. 3,jO to 

Electric Boats,,,. .... ... 5*00 and 10.00 

We sell Parts of Electric Toys, vijs.; Wheels, Axles, 
Brushes, Trucks, Commutators, etc., etc. Above are 
Special Pri«#!»to Popular Mechanics readers only, 




Our *£D0U Coeomdtiw# wfthi Electric Headlight. 
OUR LARGE CATALOGUE FREE (, olvr for any erThr 
— — irtlrlvB. Agents Wanted. 



HEW YORK ELECTRIC WORKS, WaftE* 



EVERY BOY „ 

His Own Toy-Maker 

ItiteBa yon hew fo moke ■ Steam 
Engine, a Photographic Camera, 
a Windmill* u JlierOROnpe, an 
Fl&etrio&I mac kina. a Galvanic 
Battery* an Electric Telegraph* 

A 

boats of every kind, from allttFe 
r o" neat to n fa] I -ripped wr kroner; 
how to mnku Rites, Bal loans. 
Paper Toys, Masks, Card Racks 

. Waaoba. Carta, Toy Bouaen. Bows 

„ ,, and Arrow?). Pop Gun a, Bllnes, 

Stilt?, Flailing Tackle, Rabbit and Bird Traps, and many 
-other things, and all a b made so plain and pimple that any 
pay oan easily make anything dene ri bed. The whole i« il- 
lustrated with m ore tli nan d#o me Illustration*. This 
la a swat book and. y □ ll b h-mild not bit wit bout it*.£ I’ri ce 
only id ceutti, post nit id* 3 for a 5 ce tits* Addreta 

WESTERN SPECIALTY CO., Dept. I, St. Paul* Minn. 



AMITY BOYS* C.'liL'It, nf Hnrrlson, N. J. p Is a 
successful, growing organization of hoy* from 14 to 
1 i years of age, who meet five evenings a week to 
Htudy mechanical subjects 
nud learn l ho use of tool*. 

The club wuk started, over 
a jrenr ago, and Is nnn- 
gectarlnn although the out* 
growth of a hoys' choir, 
and 1ft under the able di- 
rection of Charles Wes- 
low who Is greatly 1 nt.c-r- 
e&ted In mechanics and 
hoys 4 The Importance of 
the work has reached a 
point where the club bus 
recently moved into larger 
quarters and now' rents its 
own two-story building 
which Is being fitted up 
with lecture rooms, shops 
and gymnasium. An interesting feature of the work 
is that the club Is self-supporting, the revenue being 
largely derived from money the members earn in 
soliciting subscriptions to Popular Mechanics. 



Geisha Diamonds 

Till LiTEST SCIENTIFIC blSOoTKRY 

Bright, sparkling, beautiful. For brilliancy 
they ecjnsd the genuine. Btrandi:!^ nil test Una 
Puzzle One twentieth the (.-'jrptmitB, 

bent free with jvrivi te«e nf o * urn l UliX lon_ 
For particulars, pries*, etc., address 

THE R. QREQCi MFD. k IMPT* CD. 

Ur|>t 11, 2A1 K r t an Hurra iitfttl, - L'lUtiflt, IIL 





C. Wes low 



If 

its 

Electric 

We 

Have 

It 




WE ARE SELLING 

Fun Motors* all kinds, all prlces.,f2 CHI to |2Q,00 

Toy Electric Kali ways.. a.CKito ^.oo 

Electrical Books dfl to 5-00 

.NftcktLe snd Cup LlKkta.,,.,,. T5tO S.00 

Battery Table Lms^ 3 Oil to 10,00 

Carriage sod BIC? tl® Light*.., .. 3 00 to 6 00 

Lanterti p and Foe tet Lights ..... ,75 to 8,00 

I laLWry Motors and Fans 1.00 ik» 12*00 

Llectrie T>oor tJftltH Compile...., ,75tO 1.S0 

Talepbaden Complete 2.50 and 

T^leanph Outflta Complete.-.*-,, 1-75 to 3 50 

IB 00 Medical Batteries 3.H5 

%\-£ r?0 Electric Belt with SuBinjusory. 2.50 

ityoaiUHis rmd Motors, — 1.09 to 1.000 00 

Gas and QaaoHuo Engines, ... . . . . 3.00 to l h 4(. ta J,00 

We Undersell AIL Want Agents* 

Catalogue Free 



OHIO ELECTRIC WORKS, 

Clw+rwlAnd, Ohio* 





Tht Whole Dam Fiintfl* 



Everybody »; Whole Damm Family 

We will send thin picture by njslt, Blze 7 by ifij* inches. for 

St ft Lil stamps or nilver. Wti simd *lx of them for a 

dollar bill. The fumb^t picture uii t, ip 0 ,uQ 0 A]rf»dy sold. 
Tlilstethe ortKlnul copyrighted bv Dati]m Family 1 "' which h*j 
been 1 minut'd and copied but never i-ttti&l led. Beware or 
im Unions. Ca.i'L odTcad suiljotiy— A |ELKril t wltolfSOliie, l'nrw y 
picture i ban 5 bo li ml to ru.ae a big luuyfc wherever jjhown. 
Ar| 'I rpS3 

TUB mum PICTL'EK C0..GS6 Jaclsoi St, 5T. ML, IIM. 










Catalog Free. 



The Hibson is Imre to 

MAKE MONEY 

Get started early* 

$40 to $75 

A WEEK 

Cad be made with one ol 
these 

Steam Peanut Roasters 
and Com Popper* 

S. DUNBAR & CO. 

16-18 Is' a. Desp Elites 

CHICAGO- 





fAVV Bwt*.**K 

HUT 

B *W I ll n n jijut 

j&m bar* i# -in | a . 4 jt] prm 

GRANDPA 

j*a. Hi- 

ii™! f..p u, 

n r.rJ|. U) I £).»;;* hr. i-.Hi 

■■Lb sar MiTfli]- ..ndtrfD* J hugtiu,, 



AD 



LATEST 



AMERICAN SUPPLY CO. r 

•3* E. Mlnn«hstin Street. It, Piul, Minn. 



MAKE YOUR. OWN MIRRORS 

You Clin easily da thin at Kiii-itll cost by our puarjintced 
mot hi: nid, el h-d ht-uld^s earn Musy money niakJm? ItCW and rc^llver- 
J il|^ old mirrors for others, JTt'UMTS ;s ncnUn sqU*« fool to do iho 
work. You CUH ehu rtf* the rcgUt&rpricu Of $D cents foot. 

You have mi machinery or fools to buy. Any drug alOre v Ell 
supply the materl*)*. You can do the work right at home In your 
own kitchen. A smatl handbag wl|l bold everything in travel- 
ing. Every town jtST'orils Irit't of dinn njfud mirrot 1 !! rind In cities 
there are Immense postd hi Dries The work Js ensy and the prOlSta 
large and you have no eomputftkm. Your work will be the 
wonder and admiration of every one. 

wa have sold our renowned nroeenwa for yea re, and hundred* 
of them for tl.aO to £l<kj, and they ary worth the mo-ney. 

Wl'-S U t S 051 V GO c I.Kts and your promiue to pay f L out of your 
11 ret profits, wild wu will hcnd our complete proeeftfres by ne*t 
mall, If you make no profit, you do notowc uh another cent. 
Mow's that I 

heslden, w6 Cell yotl. FRFF OF IlflHGK how to Em hong. Grind, 
PoLl. E.oLtl Leaf, Front, t'fcdp and make Imitation Stained tilasn. 
How io TmnsfeT Vtaol o» on U lass. Hew to bore Holes In GUmis 
and t’ut Skylights, All the above and more for ttfie amUSl *uiu 
Of fiO t KSTh. Mo MO y hai 'k If you, a re rtol pleased . 

Dept. I G- I** JPATTBRSON & CO. CHlCgflO, ILL, 





i-i 



POILIl C- rr. 

Hin i" 



ST.tll rHKKfhST PIT.ZEjE. cw-n, ,rt-* *ur, 

■ nH pnT (4il.1l Tv-Th-- -'r i*. Th. ],l.zI. : | 

r^ilk'b il. 



U5¥ Till’ Id St rrZKLK, II Lh„ nr.*,*, 
-nhl-, |i’i^r™l. n.»*t lll.hli 

p liliL. B I It’ I i,vl ],lli thvui : ■ -, 1 rl li 

1 p , , - ■ r*. Vrt* i-ijfn*. Bhu r«t. I itf 
.... I'rLw 1* IK(L 



|JHM.:,I,' I.HHBfl I'd trip 
10 ft N. 
ComiUntllDB 
Pidlnrl, 

in ri** 

lahonal fall aud- 
it I ne rattle 
10 I t*. 

CbiiEft- uf am thrte 

££ I t*. 

Or oil M-zrn for 

50 0*. 

I'oalpild. 

WmiffB Pnule fo, 

l.ts J>eL.un Si, 
H.T* P-HL, HINNr 



THE BABY ARC LIGHT 

A perfect baud-f^ed lump for small currents— from 16 
to 40 volts. Price $ t*50. No charge for pacltingj post- 
age prepaid. Extra carbons 2,0c. per pair. 

SPECIAL ATTRACTION FOR STUDENTS DF ELECTRICITY 

THE N-P NOVELTY CO, 

No. 749 N. Park A «e„ CHICAGO, ILL-, U. S. A. 



Experimenting 
Electro- Magnets 
25c. 

PiMUige 7e, 



r r II, VHl i.Lr*. tHWf 
l.thL |l',^t*. »4 «l» *W r 
ibu.1i, wii-h L ft fill 1 rhujn. ™dE 
Lfni'^ lb* f .rxuni| iqplHrt 
*ikA . w.rt. or dij 




ARTESIAN ELECTRIC CO** - 744 Arieiian Ave. p CHICAGO 




ELECTRIC RAILWAYS 

Dynamos : Motors : Gas Engines 



On-nifrfcte Work tn z Models n Isa Omdingn nnd 
thing for the Amaten r B Jnctrl c ian, B^nd ft 

The CARLISLE & FINCH CO. t 

362 E. Clifton Am Cincinnati, Ohio 



\V 1KKLLSS TtLE ti KAFU AlTO-L'OlIKKLU 



•■^1(0— 

7 rsttjiild 

WllLlJL Cukc 
Ttlepbom? 
Receivers 

&5r IVutpaid 




n P*rh Hi. SMITH KLKITtilfAL WlllIKH U.txBli, 5.1. 



j If you desire to fit yourself for a better paying posi- 
tion, til out and send this advertisement to ns to-da> 
and receive our 60-pase handbook (FKfc-&> describing 
our 

Textile Manufacturing 

courses (Cotton, Woolen and Worsted, Spinning, etc). 
There is a constantly gron tag demand for textile opera- 
tives, Why not learn a pleasant and PROFITAkle proles- 
sionf This is your opportunity. Write NOW. 

AMERICAN SCHOOL OF CORRESPONDENCE. CHICAGO, ILL. 

Name * * »»*■ »,.. *. *,*. ***.+♦,.***,*, 



Address 



City and State 



F'»p. IS— I*. 




25 


BOOR 

—FOR 


25 


Cents 


BOYS 


Cents 



“ Mechanics for 

Young America " 

Tells How to Maks Things 



Reprinted Irom the Boys* Department of Popular 
Mechanics. Fully Illustrated. Instructions arc 
“Written so you can understand it." 



CONTENTS 



How to Mft Us n Paper Boat . .. . 

How to Make a Bh rrel Bout 

How to Make a Water Wb eel . . - , , * . . * 

How to Make Your Owe Fishing Tackle 

Temporary Catnps and How to Build Them.,**. 

Permanent Cninp.s and How to Build Them 

How to Build mi Imitation Street Car Line.... 

How to Make u Water Bicycle. 

How to Make a Miniature Windmill 
How to Build a ti Ice Boat* 

A Novel Burglar Alarm.,,,,,, 

A Mechanical Ventriloquist uud How to Maks It 

Mow to Make a Boot -Blacking Cabinet,,,, 

Renewing Dry Batteries. 

How to Make Water Motors 

How to Make "Antique” Clocks from Up-to-Date 

Materials 

Lettering a Clock Dial , * * 

How to Make a Windmill of Une or Two Horse 

power * 

How to Make n Trap for Babbits, Rats and Mice 

How to Make a Small Searchlight*.. 

Kites of Many Kinds and How to Make Them — 

Jug Fishing „ * 

How to Do Ornamental Iron Work 

Ornamental Metal Guards for Open Fireplaces. 
How to Make a Propelling Vehicle..,.***..*..* 
How to Make n Water Telescope, * 

How to Make Paper Balloons. *.*..*,,.,,* 

How to Make a Hectograph..,. 

Useful Articles and Ornaments Made of Old 

Bicycle Parts 

Devfm for Winter Sports— How to Make ami 

tJfc? T h cm i t f 

Coast lug Sleds, Chair Sleighs, Toboggan Slides 
and Rl; Is 

How to Make Rubber Stamps* 

How to Make fl Baggage Currier for Bicycles,,. 

A Water Candlestick * 

Boys' Hand -Power Auto — How Made,,,. 

How to Make a Pair of Dumb-Bells 

How to Rid Your Yard of Cats,...,.... 

How to Make an Entel.,*,, 

To Light a Gaslight Without Matches. * 

Things a l3ov Can Make Out of old Bicycle Barts 

How to Make a Wind Propeller,, „ 

Photographing from n Captive Balloon*.., 

How to Make a Simple Burglar Alarm. 

lOO Pages— 201 Cuts 

Sent postpaid on receipt of 25 cents, or order 
from your newsdealer. 

Popular Mechanics. 

Journal Building * * Chicago 



BE YOUR OWN BOSS 

MANY MAKE $2,000 a tear 

Vod bare the same ehnnoe. Start a Mail Order HunippfH at home* 
We tell you how, Mont 1 ? ctHiiiutf in d Lilly. EnorffiMll pt-oflta, 
KrL.rytbinu furnished. Write at once for our "Starter'' and IKEK 

particular*. f 

P* M. Krueger Co., 155 Washington 8t*. Chicago, Ill 




tireless 



L *■- 

M onh, 1 i -3 Li. Im. 

IL.Ju. 



!"i! I’Olt f].Mi CiJ, t ST Warfm Slrwif H Sew Vert 




HOME. 

today 2c. Aisni|i for parttcnlm ami proof. 

0. A. SMITH, Box S. 2040. Knoxville A vc #T PEORIA, ILL. 



U A P A 7 1 WIT AF1TITD firwtei ooroctunlti#* irt pis 

MAuAillNE Ur r ILK, in iCiLand c^ ea \ 

ilndi titan any oth^r fit-id. Tin* Monthly Jcmrual COM CRETE is lb 
iWV»b<A nnthiirity. 4-1,0 D ■ year, IOC- pa*- copy* 

CONCRETE PUBLISHING COMPANY 

40 HOm6 Sank Budding, Detroit, Mich, 




FIGHTING ROOSTERS 

Mystify and amuse roar friends. 

These era Haerappy gatno roosters, 
with genuine feat hem; they light to 
a finiah. and urn always ready to 
fljfht, The Bocret of ihoir moYcs- 
manta is only known to the npc-r* 
utor. Will laat » lifetime. Jffaa 
pair, 3 pairs for 35c- Tost paid with 
Boveity oatflloB and a surpriao premium fraa with evary order* 

W* H. MILLER & CO., 739 E, 4th St.. St. Paul. Dlnn 




*1= Each 

Slid Civil WAr Rolira sod 
Our Lew for Coir Corners 
and Pen* ii :: r: 

WRITE FOR CATAUOGUE 

Wabh's Sons S Co. 

2*7 Passaic St, NEWARK. N, J 



Texas to the Front# 

13 COMING 80 FAST YOU CAN |l KAH IT. 

Ne ollie-f I'-ctleti -i-f tbi- 5 -i^ueitry ,-lTris iuf|i m'RiLL-iTiiLrJsi* lu IJit,- 11 ump" 
(•fi-br, Ihc Hi rIHi uf I'll- iiqiin- iM-eVtr, ur [hr l uplliUkt. 

A MILD CLIMATE, FERTILE .LANDS tauil Cheap) 
— and 

BUSY. GROWING CITIES. 

L &. G. N. p 

‘‘TbTriti Ua!ln»id,' T 

YVJtfc more Ilian )HW mill - -if tract, traverse* (h-p niusC 
favored ie-cijuji* «[ s ti . ■ Suif. Operates through Ur* 

1 * 1 1 no Si Dime, . 4 «ltpbl- ELc., in. o.-iiLicc'-LBit With hull 

MuiiDiaun. R-'iitr. 

WV dial! h* pleased to answer InqulriM. 

»«iw| *Uhh]j £*r the Ts\** -'Red 
LU*jJi „ ' ' full Lai tliilp ilLlertaini; f 3 wt*... ; , 

P, J. PIUCK, U* f. 4 T* 4. t 

lUiiliQ*, Tun., 



Fleaac mention Popular Mechanic* when writing to advert Ls ers 





AMERICAS MOST POl'tJLAlt RAILWAY 

A" 



PERFECT PASSENGER SERVICE 



HETWILKH 



9rillLQtH)li K'LLMAX RiHUVtOSI 
mrawfcKK tai ic*uo anh 




IF HQt' Aim LOSTi: 3 ll'L*TiHU Jl TUIF, AJ<r FOU* 
TI-OK O f WIIm.-ii i:ax riiu Mini: uvIlu ~± 11 E_ t.tilCAGD 
fc ALl'U.f I IT WlC.It FAY YOU i'O IVTU'I r; Tt) vim UNUEE* 
ilO^KII EUK EETI 3 ) MAl'fl, 



tlKO, .7, UlIAHLtO.V) 

UEKKHAI. ri NMENfl EH 
CHICAGO* ILL. 






TRY 

IT 

TEN 

DAYS 

FREE 

at my 

Expense 

Write Today 




I 

WILL 

Prepay 

the 

Fxfrrcss 

Charge 

To Provo 
Its Merit 
Wrlleatonce 



CURE YOURSELF BY 

ELECTRICITY 






IF VOU SDFFEB 

from Rheumatism, Neuralgia,. Constipation, Ner- 
vousness. Headache, Stomach Trouble or an? other 
disease. I will send you a battery on ten dries' trial, 

MY VALUABLE NEW BOOK FREE 




to ni] who write. Explains bow my wonderful uwiihs naive 

batterlea euro you in 



Four own Louie.', Tells 
bow Rtectrlclty treata 
d 1-- t'ji a L' 1 by Btriklnir tho 
root. How It removes 
the cause .then cure* the 
dlseast to stay cured. 

How it builds Tip ami 
tiou riches waHtod tissue. 

It tells bow I send a bat- 
tery without * ewifc In 
fldcatrtio and allow ten 
dayg freu trial. Write 
toil Ay for this valuable 
boot! I will Mnd it free. 
DETROIT MEDIC Al BATTESt CD.. 

Majiemle Bulldl"* 



El C. Hirfciut, Gin'f Managir 

■ Ihlrolt, 31U'h[(«ii 



✓ 




2/m o£ 



FROM CHICAGO 

Green , Gold and Brawn M Day Eight Special" 
— elegant fast day train. 11 Diamond Special" 
— fast night train— with its buffet-club caria 
unsurpassed for convenience and comfort. 

Eu Ret -club cars, buffrtdihrary cAr(, complete 
dining* cats, parlor cars, drawl nir-room Aud 
bu Bet sleeping; c its, rcLlin Int' cSalf caff- 

Through tickets, rates, etc., of I. C- R. R. 
agents and those of connecting: lines. 



A. H, HANSON. Pass's TraF. Men,, Chicago 
S, G. HATCH. Gent Fass'r Agent. Chicago 



CENTRAL 



VAL1EY 



Combination Prairie WhUtlft, 

* Turn can Imitate nny MM ar animal. AdOMlh 
rear friends by mat Inn t-ketn trislitve you to a 
' rnlrlluqulit. Tb« instrument la tencus-led In 
The tc*f t f tLfl mouth sjiJ detection Is in»inj*tl!tik. 
It la-d lea 4ta near Imitate a niouso »ml sea thara grab (licit QkUtfl 
and climb a chair. Buy a, It you llfco ha, get one. Prlca 
w jttl fall dEjY’i’tsnnp and, Utir Pie l.iftMHlTn CAtelnjr FTEEE, 

1MOKIS SUPPLY CO,, £34 StftPt. It. Fill. Mini]. 




Kever Fails sure Po p 

BLACK-HEAD REMOVER 

This little derl«a !a n mwt wonderful thin* for persons whoso too* 
it full of blackheads. HimpleAnd oasy to operate itud theouly SUIW 
enro. Bf plnpind directly over t ho h|Rcl.h-t!)4 thnn withdrawn 
briugrH ibo black-ljiMsd away. Never fall a. Takes them out a round 
t he n okj « n d all purta of thu face, 'front postpaid for twfnty-fiw* 
cent*. Othfli oififul artSflfli, Outalosue *nd illustrated cLrcnlfii* 
I tee. Afitcnti wanted. Address 

H. eUROIE t CO., - Central Bank Building, - CHICAGO. ILL. 



RHEUMATISM 

in any form and cold perRplrini? feet positively c.nred within SJdiijra, 
by i mr QCw]y (wifi rUed M kiint 1 t to Pines or money promptly refunded. 
M ill led any where Yl -(ll Write fora descriptive booklet. Agent* 
wi in ted. AIAti^EllC RHEUMATISM CURE CO,, Sherbrooke, 
Quebec, Canada. 





SENT ON APPROVAL 

STRAIGHT LEGS 

Our stylish and ossy forma 
the liras pe rf not Mb upo . T lie t nju- 
sers harm straiglit :ili«I trim, t^ut 
on or otflii a, riiotaeut.lmwossHjle 
to detect; inespeu.slve, durrsble, 
give style, finish mid conifoit. 

We >fnn.l them on h-hil. Write 
for photo-lUuptrated book Etnd 
prooi'iti mailed freeitnd sealed 

ALISON CO. t Dept. T SuJTalo* N, Y. 



l'leu«e uicalitiit I'opulnr ai^huicf vvhea writ In jf to Advectl^eT* 









m national Lines or Memo 

NATIONAL RAILROAD OF MEXICO 
MEXICAN INTERNATIONAL RAILROAD 
INTEROCEAN 1C RAILWAY OF MEXICO 

MEXICO’S GREATEST 

RAILWAY SYSTEH 



Ail Year Tourist Rate? 
iitnl Somomken' 
EiconLua BatM 



S>*Uy Pullman Etervloa 
between St, Zavens 9, Mb, 
and 01 t j of Men loo 



VIA 

LAREDO ROUTE 

S7S Miles Shortest 22 Hoars Quickest 

“AllOfdlBt- 

The Only Through Pullman Service 

The Eopubllo of Mexico abounde In attract Eon i toi 
Tour lot , Prospector R£td Invuotar, and tile CiplblJ 

MEXICO CITY 
The Paris of America 

fl an *U-jeatr resort unsurpassed. 

Average tamper At Urfi: 

Bummer 09 deg., winter £9 deg. Fahr. 

Only line Afford tag diverse route without extra charge. 

For ElliiMt rated doscrSp tiro literature, rates, sleeptojiw 
reservation^ etc. , cailoa or address 

GEO. W. HIBBARD, 0, R. UACKLEY, 

Goboral Passenger Agent, General Western Agent, 
Apartado Tin. SOS Suite m *40 Qulnoj B tdg. , 

Mail co City, Mexico Chicago, ILL 



J 

“FOLLOW THE FUG” 



The WABASH 

OPERATES 'i 

Fast Through Service 

FROM CHICAGO 

east and west 

IT IS ODR BUSINESS TO ASSIST THE TRAVELING 
PUBLIC. WHITE US ABOUT ANT TRIP YOU HAVE 
IN MIND. WE SHALL BE PLEASED TO GIVE YBU 
PROMPT INFORMATION CONCERNING RATES n 
ROUTES, TRAIN SERVICE, ETC., AND WE MAT BE 
ABLE TD SAVE YBU MONET. , 

F. H. TRISTRAM, A. G. P. AGENT, 

97 ADAMS ST., CHICAGO 

C, S. CRANE, GEN. PASS. AND TKT. AGENT 
ST. LOUIS 





NEW 

SEMI-WEEKLY 
SOLID, VESTIBULED 
SPECIAL TRAIN 

BETWEEN 

SI. Louis and City o! Mexico 

v,> — Iron 
Mountain 
Route 

Tern & Paclffcj nternaflonal & Great Hortoarfl 
*n4 the Halfanai lines of Mexico 
LEAVE ST* LOUfS, 9.00 A, M* 
TUESDAYS AMD FRIDAYS 
ARRIVE MEXICO CITY, 8.30 P. M* 
THURSDAYS AND SUNDAYS 
INITIAL TRAIN! JANUARY 16 th 
composite stateroom 

Cl BSE FT VAT [ONI. GINtNQ 
AN& STAHDAiHU SLKEPJKG CARS 

H* CL TOWNSEND 

k OtN'L PASBEKCEfl AND TlCNET AfirNT, 

SAINT LOUIS 
LLLIS FARNSWORTH 
l B P A AfyClurk SL 
CbECfignJU, 



The 

Overland 

Limited 



the most luxurious train In the world* 
leaves Chicago 8:00 p* m* daily* Less 
ihan thrift days to San Francisco, 

■ Magnificent equipment. Electric lighted 
fitwrouffhout. 

GHE »EJT o/ EVERYTHING 

Two cither fast trains leave Chicago 10 
a.m, and 11:3S p«m* dally, with through 
service to San Francisco, Los Angeles 
*fld Portland via the 

Chicago & North-Western, 
Union Pacific and 
Southern Pacific Rail ways 

Ail agents sell rickets via 
this route. 

Illustrated booklets On 
application to 

W. B. KNISKERN* 

Chicago, III* 
or E. L, LOMAX, 

Omaha, Neb* 

ql 16 



Fleaie mention Popular Mechanics when writ inf advertisers 



**WaDt PT and “For Sale*’ Ads. 3 centa per worth pay*- 
Able hi advance. Replies umi W aent to a number 
CArti ( > oi>ular licrliiuilc^, Anil will be forwarded with- 
out eitnk charge. 



AUTOMOBILES. 



AUTOMOBILE SCHOOL.— Chicago School of Mo- 
toring; the original automobile school in Chicago. 
One hiiiuj rod and eighty graduates the past year, to 
whom wo refer upon request, Automobile owners,, 
prospective buyers add young men wantijg to be* 
come export chauffeurs will "save a great deal of 
money nnd u lot o£ worry by studying the mechanism, 
care niid repair of gasoline automobiles, lit our shop, 
where all parts are upon so you enn see how they 
are made* and how they operate. We give thorough 
and practlml Instruction, Competent chutiffeura 
supplied. Address, Chicago School of Motoring, Dept 
It. 2B4 Michigan Ave,. Chicago. Hi. 

OLDSMOB1LE, BARGAIN- $50 worth extras, 
about one Hensou's service: line condition and running 
order guaranteed; for quick sale, $350 cash; demon- 
ut rated to satisfaction, best references. investigate. 
Also new 7 horse double vertical marine engine, with 
accessories, fUlfl; finished eastings for ifi horse op- 
posed, $M5 r or finished engine. $150; new planetary 
3-speed transmission, cost $100, for trade; reverts 
dutch, $25; 3S ft. of new VkxUi dbunmnl roller chain, 
at S5c per foot, Wm. H, Mason* Lock Box G9 t Alt. 
Carmel, III. 

WANTED — Auto engine, air cooled, about u h. p.. 
In good order. Send description urn! cash price to 
Jos. Tavares, Dwight, 111, 

FOR SALkE — Auto clincher tires (closing out) 
23x3- Inch ease and tube, $24 ; 2Hx£fVj. $33 ; 

$35; 32x3Vi. $37: 32x4, $44; 32x4 & $D4; 34x3*4, $37; 
34*4, $4 7; 34x4^, $57; jingle tube, 28x2H, $10; 
2Sx3, $12; goods new from manufacturers: guaran- 
teed. Cash Buyers Automobile Cm, Springfield, O. 

DYNAMOS, MOTORS— Bong lit," ' any - condition ; 
state price. Address “Electric , ** 16 New Chambers 
St., New York City, 

FOR SALE — Small gasoline engines; also complete 
sets of castings; 1 li, p. a specialty. Cannot be 
excelled for nil light pov er purposes. Write for 
circular and prices. John W, Gardner, 1035 Good* 
fellow Ave,, St. Tj'iiio, M o. 

CASTINGS and: drawings for an up-to-date I. 
h. p, horizontal high speed side crank steam engine. 
Circular A. R B. Wicks. Bridgeport, Conn. 

AUTO MORI BE s“ FOR SALE— Runabouts, $135 
up: tonneau cars* $250 up; one motorcycle nt $45. 
Thorough examination invited. The Statin Company, 
72-74 Main St., No rth Tonawnuda, N, Y. 

FOR SALE — 2 HP. Bicycle Engine complete with 
coll, batteries, plug and Carburet ter; good condition, 
$26. Address 6501, care Popular Mechanic^, 

LET THE ENGINE' DO THE WORK — Write 
for literature on our attachable motorcycle outfits* 
They fit any bicycle. Shaw Mfg. Co., Galesburg* 
Kansas. 

FOR SALE — :& IIP. Steam Engine; good repair: 
Will sell nt n bargain. Address* E* Simpson, Ver- 
na Hies, in, 

$20. APPLE IGNITER; $3 5 banjo, bulb almost, 
new, to exchange for second-hand foot-power, screw- 
cutting lathe; or m up-to-date Victor graph up hone; 
or will soli eli her, Nathaniel Rogers, Wolfeboro, 
N. H. 

FOR SALE OR EXCHANGE- Automobile gear. 
Address C- C. H.. is North Front S t-» Colti tubus, Q, 

AUTO SUPPLIES, Ignition Special tins— Send 6e 
for large catalogue. Read Dr Dyke's Diseases of a 
Gasoline Auto and How to Cure Them, $L5fl. Phoe- 
nix Auto Supply Co., 3 932 Olive s?t,, St, Louis. A. R. 
Dyke, mar. {We handle second-hand onto*.) 



BUSINESS CHANCES. 



FOR SALE — Only laundry In town of 3,000, to he 
sold fur oik 1 -half cost price. For In formation, write 

nt once to Sidney Laundry, Sidney, N. Y. 

FOR SALE — 1.100 nereis niic timber: imiikru mill: 



IN VENT LONS— Patents pending and Invent tons, 
to jteU on contract, to responsible partlea tsenuJug 
references. Omih- R. Whitehead, Herki mer, N. Y. 

HALF INTEREST 111 foreign pateiilH un flrst-clnks 
Invention to party advancing fees for a® me. Auto- 
matic galea. Best on enrtli, Address 5503, cere 
Pup ixlfl r M echo files, 

IT S USEFUL — Our new 1 D Emery ami Sand 
Paper Holder and Pnlishir well & on sdgln u> every 
mechanic* Sample prepaid to any address* 14 cents, 
stamps. The l D Mfg. C o.. Box 300. Tonlrii, Ilh 

FOR SALE — Machine shop, suitable for small 
manufacturing business mtd repair work. Address 
Box M. Manchester, Conn. 

BUSINESS CHANCE— Excellent opportunity of- 
fered for profitable man u In (during hollow" concrete 
building blocks. Cheaper than wood or brick ; frost 
olid fireproof. Very artistic; Indestructible; good de- 
mand everywhere; smalt capital required- Write for 
particulars, HookUt Concrete Block Machine Co.. 
India uu polls, Lid. 

HAPPY HOMES for thousands of fa m 11109-20 ,000 
acres, best fruit and alfalfa land In Los Angeles 
county. Cal. Sold in five and ten -acre tracts on easy 
limn 1 lily payments. $1.50 down per acre, $1.00 A 
month per acre; no interest* no taxes: perpetual 
water right free with land, and hi case of death (to 
the heirs) a deed to the land free and clear of all 
encumbrances, etc. For circular aud application 
wrlle at once to Herman A. Funke, special agent, 
EliEiiheihlpw n, Colfax county,. Now Mexico. 

WANTED — A cash buyer for a steaming, clean- 
ing and pressing Invention; presses coats, vests, 
trousers and Indies' skirts*: pressed with dry steam 
Ahd hot Iiir; forma adjusted nuiomntlrnlly. If you 
mean business, address BtlQS, race Popular Mechanics, 
for further Information. 

START A BUSINESS for J ourself. We have 
receipts for all trades. Chewing guin, perfumes, 
solid perfumes, etc, Star Supply Co,, 132 Dayton 
St.. Chicago, III. 

MONEY IN NOVELTIES— Our advertisers and 
readers, are took lug for good new novelties to put oti 
the market. They have money for the right inven- 
tions In utility, amusement and advertising novelties. 
What have you got that's good? Reach this field 
through "The Novelty News,” 171 Washington St„ T 
Chicago. Trial 3 months, 10 cents. 



BLACKSMITHS. 



GOOD BLACKSMITHS ARE SCARCE AND BUT 
FEW LEARNING THE TRADE. 

And the smith comes first of all professiona or 
trades. The smith must make the tools first for Ail 
from the surgeon to the safe blower, by using Toy’s 
Treatise on now steels explaining how to work them 
with 75 new methods for working all difficult jobs. 
Ten receipts for making your own compounds for 
welding different kinds of steel solid. Thermite wold- 
Ing fully explained; also two colored too] tempering 
charts; chart A explains oil annealing and harden- 
ing; Chart B explains both scientific and plain tem- 
pering to a standard. All the above for $1.(50, Vab 
uable samples free. W, M. Toy, Sidney, Ohio. 



EDUCATIONAL. 



GOOD CHANCE TO LEARN TELEGRAPHY — 
“Fun with Telegraphy” Is a complete learner’s out- 
fit, Including key, sounder, wires and book of in* 
struct hum. Price, postpaid, only 50c; with dry bat- 
tery, 65c. Nicely mounted and very lend. Catalogue 
Jl P" explains, this and other remark able offers. 
Thomas M. St. John, S4S Nlnlh Ave.. New York. 

TELEGRAPHY,— Circular free. Wonderful auto- 
matic teacher; live styles, $2 mid up, O in Digraph 
Fn Pept- L. CnrthinQt street, New York, 

START A MIRROR FACTORY— We teach and 
trust yon. Sample and particulars. 10c flame with* 
out). Hul linger'# Mirror School, Franeesvllle, Ind, 

PLUM BIN G - SC 1 IDO L— P In m hers got good wages. 
Few mouths' mmole to course : makes you ill defied* 



FOR SALE — Complete I. C, S. mechanical draw- 
ing course. Price $25. Address E. M, Fellows, Mor- 
rison, III. 

LUTES AND CEMENTS, 10c.— Trigonometry tslreo 
plirted* oftc; cement -worker’s hand book, 60e, Nh~ 
tioiifti Rook Co.* New Eu^ Bldg., C leveland* O. 

FQR SALE — A lot of 2 hp. pmiili'ul ^tthollno en- 
gines; also a lot of castings for same; 8 hp. electric 
motor, several emery stands, also patterns for same, 
1 auto sjutrker, i will take motor cycle In tr:idc. 
J* F* Schulz, box I7fl t Non h Chicago, III. 

A NEW FOCKliT BOOK 6 F~Mee h a ni ca I Engi- 
neering, Thoroughly up to date, treating of t lie* new- 
est subjects, and containing fresh data on the older 
ones. 17ft pages (4xfS%)* flexible leather, $1.50 post- 
paid. Circulars ami prens notices on request. C M. 
Semes* 542 Brnnihnll A ve** Jersey City* N, J* 

SNAP — $72.00 mechanical electrical engineering 
course (American Correspondence Schools. Armour 
Institute 1 , Chicago’! , end 1 30.00 library, all for $3 ft. BO 
Cash nr it 1.00 Installments. Will get you position 
when you graduate. B. C, Bean* M. E., 365 Dear- 
born St., Chicago, III, _ ^ 

FOR SALE — Paid up covtim? in L C. S* on plumb- 
ing, heating end ventilation. Including ft bound vol- 
umes. Cost $3 7,50; will sell for $25.00. Address 
F. G. Yonkers, Supt. Waterworks, New Martinsville, 
W. Va. 

FOR SALE— I, C. 5, full course in bridge engi- 
neering, Including four tine volumes and twelve dollar 
set of drawing Instruments, M. Hobson, Panto, Kan. 

FOR $1 WE GIVE ^EXPERT ADVICE “an the 
purchase of engines* boilers, dynamos, electric and 
gas motors, pumps, heaters, valves, traps, machine 
tools, boats, automobiles ami nearly all other classes 
of machinery and Apparatus. If you are in doubt 
as to which machine i$ best for your needs, write us. 
We investigate new inventions; revise plr.ns and 
specllieations; locate factories, etc. Our experience 
and facilities are at your service. Address Engineer- 
ing Dept., fndnftirljil News Bureau* Ithaca, N, Y. 

FOR SALE OR EXCHANGE--! engineers civil 
Wye level. 21 -In. telescope and 2 surveyors’ com- 
passes with G-1n. needles: and standards; sporting 
goods preferred. Send for photo. A* Swen T Jr,, C. 
E. r Trenton, N. J. 



FOR SALE 



FOR SALE — Gas or gasoline engine, horizontal id 
hp. stationary, standard make, almost like new* $175. 
D. Vnuderpool, Bprlngligld, Q. 

FOR SALE— | L bo pocket lamps* 7 So; battery and 
series 1am p^, all voltages, 22c; horseshoe magnets, fie. 
Send for catalogue. Sinister Mfg. Co., Iff New Chain - 
bera St., N. Y. 

FOR SALE — Spark coll data and drawings. Foe 
6- In. spark or less, 2 Sc each; over S In, to I ft in., G0c 
each; over 1ft In., special. No stamps accepted. E. C. 
Peterson, 6 1 5 N. Park Avo.. Chicago, 111, 

FOR SALE — 40-wntt dynamo motor with driving 
attachments, (lft.PO* R, Q. Smith, Newark, Ohio, 

FOR SALK— Vive Camera, 4^x4^. printing 
frame* print, roller, plat*;, drying rack, tripod, ruby 
lamp, J4.0Q. Mill Up Step! Duel; Boat, used once, 

(15, f* o. b. Webster’s International Dictionary, 

thumb Indexed, latest edition, new, (S. L. J. Snell* 
Ron 56, Dolgevllle, N, Y. 

FOR SALE — y - f L. screw cutting 15-1 in awing 
In the, with gears mid counter shaft, $50 cash takes 
It, Lock Box 73. Vinton * la. 

FOR SALE OR TRADE— A brand new Postal 
typewriter, dirt cheap, want J) or 10-in, screw rut- 
ting lathe- M. C. Locw, Dorr* Mich, 

FOR SALE— Complete outfit for making eminent 
or concrete building blocks; also a. idea in automo- 
bile cheap. E. A- Wright, Canton, Ohio. 

FOR SALE OR EXCHANG E— Electro plating 
outfit (uew>. Want gasoline engine* baud &atv or 
lathe. H. J. Klinmel* Marianna. Ark. 

KEROSENE ENGINES— A gallon of kerosene costs 
12 cents; ft gallon of gasoline, 14 rents, The kero- 
sene engine will do more work; !t is the coming 
power. Will pay you to at least study the subject. 

jIaIaMj a!« TUtH# - *! T5 TT 0 au pa T5vhr*- 
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FOR SALE— 1 0-1 n. screw cutting lathes at whole, 
rale; also tools, Send I ft cents for set of Magic 
Holts to Tibbetts, Putnam, Conn, 



FOR SALEHS LftOft riibh will buy new, high- 
speed motor airship, ridden by me several exhibits. 
New York and Texas. Patent porta hie gas works 
included. All good condition. Any size airships or 
gns hall rjcuis built. Several light weight gasoline 
motor*, cheap* I, £ amt 4 cylinder, iimj 2 and 4 cycle. 
Carl K, Myers, Bnllnnn Farm, Frankf or t* N. Y* 

FOR SALE — Small machine shop, Including lathe, 
mil Hug machine* go a engine, speed lathe, saw grind- 
er* forge and full equipment of tmils. all practically 
new. Address Room 30, Kft Wiishlngion St., Chlcago. 

FOR SALE— 1*000 steam und water gauges at 
$ 1. (HI each* Send for Hat to J, L. Lucas, 2 Fox St.* 
Bridgeport, Conn, 

FOR SALE — Elegant Brunawirk-Balke billiard 
table* in flue condition; used but little lu residence; 
price* $123.00. For full particulars address 405 7 
D'Pjdar MeH-imi i-s. 

FOR SALE— Heautirnl mahogany sideboard with 
full equip mem of cut glass decanters, glasses, silver 
mixers, cards, chips* cigar case, etc,, etc., for den or 
dining room. Cost 5-200 ; price (75,0ft. A great bar- 
gain. Used only a few times; absolutely as good as 
new In every respect. Address 1058 Popular Me- 
ek a nice, 

ELECTRIC FLASH LIGHTS, 60c; electric 
motors for experimental purposes, (1.00 ; batteries!* 
18c; miniature electric lamps, 2&C; 1 h* p* motors, 
any voltage, guaranteed for one year* $4n.00. We 
sell all kinds of colls at lowest prices. Watt Elec- 
tric Co.. 555 W. North avenue, Chlrqgo, III, 



WANTED. 



WANTED— If you have anything in light metal 
manufacturing* job or experimental work, write me. 
Lowest prices, Schwabe & Loeven, n w, Washing- 
ton St, Chicago. 

DRAUGHTING — Flrat-claas mechanical and free- 
hand draftsman desires extra work. Address 5502, 
cure Popular Mechanics, 

WANTED — Invent lony of merit to manufacture 
on royalty or to buy outright. Where possible, send 
tis copy of patent covering your Invention, wills dc- 
seripHve printed matter covering the same, mid we 
will make you ft. proposition. References; Co miner- 
elal agencies or hunks* W. Smith Grubber Co,, La 
Crosse, Wlfn 



WANTED— Screw cutting 
A, Wiirfel, Cadiz. Ohio. 


in the, gotnl 


condition. 


WANTED— Set drawing 
722 Illinois Avr., Peoria* 111, 


instruments* 


Address 



WANTED — Practical machinist who ran handle 
men; becoming Interested hi The business of making 
rurnners, tinners' and plumbers' specialties. Active, 
energetic party with 5 1 5.000 can buy rout roll lug In- 
terest; established business of 17 years. Always 
paid yearly dividends. Address “Good Chance/' cure 
Popular Mechanics. Chicago, ill. 

SOLICITORS WANTED— For machine and modi’ I 
work* Sleanter Electric Co., 1ft New Chambers St., 
New York City, 

LATHE WANTED- Foot power, screw cutting 
lathe* 9 to II inches. State condition and name low- 
est cash price. H. A. Siiumona, Waterloo, Noli. 

WANTED CANVASSER— In every shop In the 
United States lo sell our new I* D. emery cloth and 
sandpaper holder; sells at sight. Sample prepaid, 
14 centH. The I. D. M fg- Co. . Box SffO, Tflaica, III- 

FOSITIQN WANTED— Ry young mua as line- 
man for Hmnll exehangp, or wimnrtn for electric 
light plunt; I years' experience* Address 5E04, care 
Popular Mechanics. 

’’THE NOVELTY NEWS’— AN IDEAL 1LLUB- 
TRATED NOVELTY TRADE NEWSPAPER. Es- 
pecially valuable to Manufacturers' Agents, Manu- 
facturers and Dealers In Novelties. Mall Order, of 
anyone desiring to keep In tftueh with all kinds of 
money-making hovel tie*. Trial 2 months, ten cents. 
"The Novelty News O.A ft04, No, 171 Washington 

tj+ rh5rtnt*rt 




ENGINE ONLY 



NO valves.no springs 

NO GEARS.NO CAMS 
NOTHING TO GO WRONG 



ENGINE ONLY. 



EASY TO BUY 
EASY TO INSTALL 
EASY TO OPERATE 



I 

WE ARE BUILDING 10.000 

AUTO-NARINE GASOLINE ENGINES THIS TEAR 

* * I • j * 

WRITE FOR CATALOG I-TO-20H.P. 

DETROIT AUTO-MINE CO.fflHc 0 *® a wnm men 
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Useful Information for the Amateur Yachtsman and Boat Builder. Price 
25 cents. 

The Principle and Operation of Marine Gasoline Motors, Price, 25 cents. 

BROOKS BOAT MANUFACTURING CO., 

Originators of the Pattern System of Boat. Building, 

3705 Ship Street, * Bay City, Mich., U, S. A. 



BY THE BROOKS SYSTEM. 



10,086 novices— most of them with no tool experience whatever— many 
of them professional men— seeking recreation and exercise— built boats by the 
Brooks System last year. Over fifty per cent of these have built their second 
boat. Many have established 'hemselves in the boat building business. 

If you can drive a nail and cut out a piece of material from a full-sized 
pattern— you can build a Caito«— Rowboat— Sailboat— Launch or Yacht— in 
your leisure time— at home — and the building will be a source of profit and 
pleasure. 

The Brooks System consists of exact sized printed paper patterns of 
every part of the boat — with detailed instructions and working illustrations 

showing each step of the workman itemized bill of material required and how 
to secure it. 

All you need is the patterns, costing from $2.50 up — and materials from 
$5.00 up. Only common household tools required. 

Our big free catalog tells how you can build all styles of boats — all sizes. 
We also furnish complete boats in the knockdown form-ready to put 
together. 

Satisfaction guaranteed or money refunded- 

COMPLETE CATALOG FREE 



BOOKS WE PUBLISH 



“YanKee” Took 

The newest, cleverest and tnofl l aatiafactory in uae 
and the first to be offered also reasonable a price that 
every up-Eo-daie mechanic could buy tools of their 
quality and character.. Other tools are very (rood tools 
but, “Yankee" Toole are better, Sold by leading dealers 
in tools and hardware. Ask dealer to see them. 




Ratchet Screw Driver fro. 10 and 11. (8 Slice*) 




Ratchet Screw Driver No. IS* (4 Stiea + ) 




Double Spiral Ralcbet Screw Driver No. 30 and. 31. 



Automatic Drill No. 4Q, 41 and 44, 




Reciprocating Drill No. SO. 

Our "Yankee Tool Hnok" tell* »11 aljont them. 
.Sent free mi request Iry 

NORTH BROS. MFC. CO.. Philadelphia, Pa 




SEE, the Subject Matter in the 
Fifth Page of the Index of the 

THE PRACTICAL 6A$ ENGINEER 

Fifteen Pages of Index like this: 



5th Pag« In^eit 

Fly w*ap;M and 0iun#ier 

Fa^ndfttiHm !w b** enirirm 
fiiiindjiiiijn, "ati j' aid Ami" 

I'nip iL'l ah' ■ n , □bJtM':t iiL 

foil Ft tint | -pld, 'Ih‘]>IIl of 
Found Mien. iliin^nsians of 
lirijjlst ot 
Foundation, wmerrie 
Fan. Filiation, rapped v.-Lfh at on* or 
ti mher 

Fpfidimp Rttsuline irni'ity 
FeedLnR gasoline lij pntnp rattlwxl 
Fire insurance nUpimti requite 

pump liifthiNl 
FJujd battery 
FijoC cy»n*5Lii;iplLf>Tl 
Fuji coTiauni}>tioei under toll lo-v] 
Fuel eoneu tuptiwi in palatum to 
&Cieed 

FUh't GOI1 Mimpt i,,n U'larmice 
Fde] trill IS 1 1 m,] 'I iofci p mi-list ter fblStjW 

Haldi of dynanin should run eoot 

Fipinp every clian;* Lalrura 

Fwil uiotr/ fuel 

Fetd lee* fuijl 

Fri-i-ie li|> water jpelrrl 

Fare resulting fjvm naso3n n r 

OapoHi] e 



It is the 
BIGGEST 
DOLLAR’S 
WORTH OF t 
BOOK ever 
offered for 
the Money 

By Dr, E.W. Lonfinrecker, 

,i liasnline Engine exi t t 
of twelve vears : exiiener ce 

with Hydro - Car !xm En- 
gines. 

It is a complete, plainly 
written work, can twining; 
the practical points needed 
by a purchaser, owner nr 
opera to r frf a Gasoline 
Motor* 



Oas, paEur!il 

150 pages in the book on just such Live Subjects as these. 
Mailed, postpaid upon receipt oE price* $1.00, 

E. W. WN6ANECKER, M. D„ Author and Publisher 

400 Madison Ate., ANDERSON, INDIANA 



r * J 





A WELL CHOSEN POWER 



Gas and Gasoline 

Engine Line 

meets all requirements. Neat appearing, easy running, 
take little fuel for power generated, so simple they cannot 
get out of order, so easily understood that anybody can 
operate them. 

An I* H* C. Engine always responds. Make 
sure of getting the dependable kind. 

You’ll find the style and size that will exactly meet 
your wants. Horizontal, Stationary and Portable in 4,6,8, 
10, 12 and 15 h.p, Vertical in 2, 3. 4 and 5 h. p. 

Write for catalogue and investigate. 

THE INTERNATIONAL HARVESTER COMPANY OF AMERIGA (incor ) 

NO. 70 MONROE STREET, CHICAGO, ILL 



saves a world of annoyance to the operator, A power is 
not well chosen that is not simple, reliable, ample for needs, 
easily kept in order, economical in operation, etc. 

Then it makes a difference what your work is. There 
are many styles and sizes of engines. See that the one you 
buy is adapted to the work in hand. 




fi Pfllnfli! - il '3 V Hnvti y<Ml rJiv i-i l. ■ | . iutuu-.s wu<J Pl "1 nt*tl , < ■ j ut 
tuOnl ? Are they tuire and antiseptic!? 

THE U. S. EMERGENCY CASE 

contains IS uriicje-, Inn] tiding luuuljjjEi's, <1 njc>= k nintuienta, 
pln^r-i, :iW1«itit m. Luiur Vltl i I i: i-.k . 

all In iM7<imjKi»T. iiu.-nul cii-so, nn«l T.ho j.ri- 3^ O* ¥•! »Ul.i i If, 
*Xpref.< prepaid. 

if ' ' -HMjiiKtbn y "i >1« put L/utlrety ^tWleil, We will 

cheerfully mu ad tin:*- money. 

Large Size, for Workshops, Qlfices, Mills, Elc., $3.50 

U. S. EMERGENCY CASE CO. 

as Weaver Building, Utica, N. Y. 



Your Washing Machine 




wifitestiotn yisur time ami ninsric, Wt pay “wastes" be- 
iiiUr-.-yiJii iiav- in j-mui ■ i m ] i laumtrv tin* m'l ^sEary unwer to 
do UUS wru’k fur > on. Wtny nut let Tin- rtnuTl til yuHir I;lu ij - 

Dry furnish The i ii«it : <>nt i'ti|riiio- Wiitt«r 

Mtitor attiii'Fieil lu your water U\ in it whether suum-tli nr 
tlireii.L^h fffll rnn 1‘fMJf nuiiifo v.;,:-!-, Tin- !*•*...]* J1I.-I 
i-iri i . Al.n.!iih-3\ &kn|ile to i i . imeOt. "Tnrti the ftm- 

i'1-t Muir's mi.- Your wri^tum' v b whUi jmu jilttGU to 
other till tugs. Tlir^LJy rf'uulreinriii' Is n tv n ter t injure of 
50 poEiiiLjs. whirii ir ni-Jt every w*<*r SUpplyicrcJslies. The 
™W* aud Pi merOil water motor at a reasohahle nrlcte. 

i Ji Ih iiuiti-r will also run a family Him luj; machine m 
ui'lemJid isliujie mi ;in until* nr irRir- waiei fre^im and I* 

I h valuable about the luotie r ■ ■ r birtu iniwt-t 1 to rnii L-uuUncr 
fan, rsiewLoi«nj.|kfr,lsmje. Email rlynamu, eu-. 

Our Fftfct dci^ti^iTc beofckt win cmyIoc* ye*. Si«i tar li. 

WARNER MOTOR CO., Inc., Dept. 14 

FLATIRON flLLMi., NEW VORK CITV 

Mumifiushires Wa tor Motors J -ini to i<i llorsr- fewer: 

Water fails anti Aectissuiife. 





UTICA 



BLACK 

BULL 



9 Tools in O 

TilE BHT STiFI.K fl 1.1,1 IE 
IlLIlKK I'El.l.EMr PM IMS 

THE HANDIES! 

THE STRONGEST and 
MOST POWERFUL 
FENCE TOOL 

Pull* IJtv- < niili i|o[rliKr 
thin ill it t.1 llt-r In id, mu] 
pulli till 1 111 vIFat^hf. 
lit Tiiitr lii-nlrr for* |[ 

If In- bh mil 4 JH.U 3 t, 

W P III’ IJV 



SAM PLE 

By Mi, it 



UTICA 

TOOLS 
erc Best 

Ibe 

They Lead in 
Design 
and Finish 
EVERY TOOL 

GUARANTEED 



■Only e tie gcaiiuii: h^sLroflf Trade Mffrli 



IVrIlF fur "FLIfrK FALXIST4E1 ' 

UTtCA DROP FORCE 
AMD TOOL CO, 

73 Genessee St, UTICA, H. Y, 



Wonder Gasoline Engines 




THE ENGINE OP PEW PARTS 



_ l 7”^- Aoovt eUT shows our new two-Ctlinoer 

■ HREF M. P. SIZE. I li i-, «'i ,. !.i mi i-. ..i,. , .1 ■ hr i; ,. .-i - i m | ... I 
ajnl JJiflifcsl iTiLfjf«ey Of its imwer un tin* murkel. 

.. .Tf 4 * SIMPLEST ENGINE ON EARTH nr only one- 

T.n 1 1 . 1 r li. inimijvr in | urT** I' *i,vy cU-. tli r«-e iHirl, jUUni- ^lAr^, 
m vta^PH, fpBirg J * * 

They furnish, more power and apetef than any other cnei no 
u r i^^ f J , n m< :, 3friourii ot OUR PRICES Ar?e NO 

nlbtlCK, .. ,f. i fj,,r . - 1 II i ;i I 1 ■ ll.lMTC till* I'lieajM'- I ■ ..: I in-. I I‘.lt 1 * h 

T 1 1 In Ins to liiivi' (Jle lowctt -priced outht, vcu^ideillllE eili’ 
1’ii-ui‘v , «,.rk:ni ,-,-ril |>. rr.MUTt.il 

Jfi'U'mJ of hiivlnjf ji .-I iimuili p'H lltlli* Jrif-ri- irtnneT with 

Jt iii ' l L-ci : mu- r hn i , w r n r > j i • i rnpur i-un 1 will nm for , 

J; - MARINE ENCrNES fro I r...iJ;P, 

STATIONARY ENGINES u E . lufi u J'. 



1IGHTIIB, SAWING, PUMPING OUTFITS. 

Now is th« (trull (o buy your chain*, nm-! t lOf.j r-t: V DU il i 

r 1 1 1 1 1 will puy y ■ nt to invent is? i i m r ha wonder. 

- v'iih r.mlY -aUr.foMF.jn ur rpfqmi nmiivf. Send today 

i"r "irrii'M Pitiy-pAge Cataloguo. 1 r. tolls yuu'tnoru [L bi.it r. khe- 

Ol i i lo fi^; Ires l J 1 1 in mi y o tht' r |UJ b] i shed. AQEN TS VVA HTED. 

THE R* M. CORNWALL CO, 

40 S Sr Saline Street, SYRACUSE, N. Y. 

Vort nmirif, 134 Park Hint li|i^. 



